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(54) MEDICINAL COMPOSITION AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a medicinal composition capable of continuously releasing a 
physiologically active polypeptide contained therein as active ingredient over a long period 
when put in an aqueous physiological environment. 

CONSTITUTION: This medicinal composition contains such as active ingredient as to be 
formed by covalently bind an acid-stable physiologically active peptide (specifically, human 
calcitonin, interleukin-2, interferon, or human growth hormone) to a water-soluble polymer 
such as polyethylene glycol or polypropylene glycol. The composition, when put in an 
aqueous physiological environment, is capable of releasing the peptide in a single step over a 
week or longer. The medicinal composition affords a continuous two-step release system 
consisting of the release by diffusion from the surface of the composition and the release by 
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decomposition of the constituents of the composition, thus enabling the therapeutically active 
polypeptide to be continuously released by a single administration to a relevant patient. 
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[1$rFfij#<DfSB] 

te7ki§&m-&w±*imm-£2tix\.>*>#>)'<7'?- Fr& 
or 

^. *y^7*?- K^TKtt^a^it^tpKiai^w^s io 

ii ) iteffllS^tt. U F ©SfcttiSr 2 
©P§rm> : IS l WSvtkmt&JBfrbvMSiic M 

£jt§U »2©|ii(Dtem«E«ffl^<D^^(D^ 

©*£*£ Lra*«Wi#J*«: «fc »j R*3 

ti*BWIt4ttK!flHIW«:«ttO^^C4*«F«iL. * 

/c * y F©ttffitt*i>tt < i t> i aiHccM ots 

[»3j8S2] l»^-©^a*W}gtt««l». 3000-80 

oo©oa^f-«*wr sjh u k 1 «a o . 4>& < t 

6 1 #^**tt«£fl*£flM-SlllJRai 1 KJBtt©ffl. 

[«*^3 ] * y FweM^c-csF ©£sws 
B9ttit(D2i>«c < i 6 1 r>&mr zm&m 1 xb2 ccem 30 
<omam. 

[»*314 3 #y«:7* Ktt. S$j££G-csF ©£% 

^EftttS©^ <ifelOi, 5 mq/mlK-fct^T^fc < 

<<t4> Cys"# ser* , 3Sai«:J:-9T{Hft3tirte»j*fc 
[nwassj ^y^^F». 

a) SSWJ© Glu 11 ©^ Arq ,1 ^»(cj:^gm ; 40 

b) gMIB?'J© Leu ls ©. G1u ls Sia(CJ:^g^ 

c) &mmm<D Lys 73 ©. Arq ,3 aS(C<t^S^ 

d) eswj© gv©. Ma'°mmtc£z>wwi 

e) a^Jcl^J© Cly 2 '©. Ala 7, £S»tC < fc£H& ; 

f ) e^ie^j© Aia 3a ©. 

■& : 

g) g^IB^J© Lys 34 ©. 

h) S^ie^J© Lys 4t, ©> 
i ) g^ie^J© Pro 44 ©. 

j ) S^iE^J© Leu 4 '©. Ivf'VU.I 50 



Arq 4 °g|«K:J:£HgS« 
Ala 44 g|»(CJ;^g^ 
Lys 4 'jaSiC«fc^»ft 



Ala" 

Ala^gSaKJcSffift 
Lys 5, 38S«:J:SKS§ 
Ser^SSSCtiSggii 

Glu 111 SSKGCcfcS'gfc 
Ser 113 JSSKJcSfggi} 
Ser 116 »»fCj:efa^ 

Arcf 63 gl»c:J-£g8§ : 



k) g^ffi?' 1 © Gly 31 ©. 
1 ) gMKJ'lJ© Gly 33 ©. 
m) e^ie^J© Trp 5 '©. 
n) g#>l2?lj© Pro'"©. 

0) g#5|25"ij© Pro 65 ©, 
p) g^I^'J© Pro" 1 ©. 
q) g**I2?'J© Thr 1 " ©. 
r) g#$i2?ij© Thr" 6 ©. 
SO* 

s) g^jej-ij© Tyr 363 ©. 

#>6atf nfc4>tt < £ & 1 o©iijn©^t$*wr sts* 

1) [ Arg 31 iSer »». ".•••»» ] t hG-CSF, 



ii) [ Glu 13 .Ser 17 - 77 .Ala 76 

iii) [ Arcf 1 .Glu 13 .Ser 17 77 ' 6 
s 30 ] b r G-CSF, 

iv) [ Arcf 1 - 40 .Ser 17 " ' 0 - 

v) [ Arrf 1 -" ,Ser ,, - ,T - 60 ' 

vi) [ Arg 11163 ,Glu ,s .Ser 17 - 
ys 3 0 • 5 5 ] b h G-CSF 



8 .Lys 3 "] t h G-CSF, 
63 .Ala' 67 ' ,L V 

3 ] b h G-CSF, 
3 ] b hG-CSF, 

iAla f».»i , L 

7,60.65.115,115 ft] ft 

■ i " .Arcf] b hG-CS 



vii) [ Arcf 1 .Glu 15111 .Ser 17 
2 *. 2 . >L ys 30 ] t h G-CSF, 

viii) [ Glu 13 .Ser 17 -" ,Ala : 
F, 

ix) [Ala 1 .Thr 3 ,Tyr 4 ,Arq 3 • 11 .Ser 1 ' ■ 7 7 ■ 60 ■ 0 s ] 
t h G-CSF 

x) [ ser 37 - 37 80 - 63 ] b h G-CSF, 

xi) [ Arq 31 .Ser 17 - 77 53 ] b hC-CSF.RO 

xii) [ Ser 17 - 17 63 ] b h G-CSF 

& h mo. n *> m*m a x» 5 jc mwomsM. 

Cl**]17 ] d<y-^7> Ktt G-CSF. b YJihisY- 

>. -r>^-n-r+>-2. -f>^-7sD>so'bh 
*fi*^ j £>3rp6atfnsis*'B 1 x«2 iciats©fflRS; 

Cff^8] *jgtt*^»B#yx^u>yy3-^ 

x-f-Mtx y *-aou*# y b*^- JUT ^3 (±IB* 
aS^«-€-©-^©«8gp*ST Jb + JUacc J; o r 3 
nr(,^-5^X«fE^3*ar<,^j:i,^©-C*^) *»6»tf 

n-2.i»*]i 1 - 7 ©i>m3&»tcEtt©JHfi8!ft. 

[ f 9 ] Ui?U>^J 

*risx.?Mt? y -fe y >^63itf n-s>ti*]S8 (ctais© 

Cfl^lO] TK^tta^ttlOOO-15,000©^* 

*wr 8 xt* 9 (ctats©ffl^o 
[%mm 1 1 ] ^s^wstt^iMtt. t^wi 

?-^->?:Wr'5^X«WL,TC^j:CiC Arq 11 ,Se 



3 

r""-">' 5 ] fchG-CSF X$>*)-£LX±ittSj<?- 

v x ? u > if) 3 -;K-i20oo~ sooaD^fi^Sf 

{ m>m i 2 ] mmmmoynfSs&fti. >£®&tm& 

[ fjt#qi 1 3 ] ^M^rmmn^ . 'PU < <!: 4> 2 5* 

;u% ©?lk^{4 <t 75*ju% £ ?<d if y 3 - )vmmat & 

5 2 * YlPhtaZ'? V V ■> 

[uses i 4 ] §mm i ~u.©t,^-rn^fcieigoE^ 20 

^lWt41t©4>ft< it lo£W-f &C££1$ 

[W*® 1 5 ] 1 ~u.<Du-rn^ocfBig©E* 

[W#Ji 1 7 ] itfjfcJI 1 ~ii©^rn^{ciat8©Em 
sct^airs, mm>m%<Dm%L®)Xte'y j *x<d 40 

[000 1 ] 

^89$$^ (aqueous physiological -type environment) 

MiBiKM^TiiiswjcttarsisiiiffljsswKia-r*. 

[0 00 2 ] 
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4 

H. '<>->;L"'<XT!Hi A— *r>. Mack Publishing 
tfcfStT. Remington ^f. " Pharmaceutical Sciences" . 
jRiSlK ; 1975. !Si6i8~i63iH#JfS ; #NiPi8:^«K:o 

t»-c«. ±ia^:^©^i63i~i643H#M ; mm&^&tt 
o^-a*. na^nti, 351,409 mimw&m.) . 

(implantation) "C* «) . &m<Dfrfr&&A&Mtt%lh 
9. E^^r^^SM-a^©"? h 'J v i> Triple 

ho 

[0 0 0 3 ] ftWtWti&Qglffl (sustained release formu 

lation) vmm-rzotcm^tji&ftmtem&mtmfti'c 

nfc^©-C*0. ^(D&ftl&ffiW* a-tFP^* 

^^>^. »«c 7^ 5 M r > , ^r£tt^ais r >'^ >; 

n-^e.iiJn rcM^S O'ftS^tt tc [S] W 6» ft 

: ^A.tf*H1$l^3,773,9l9 -^RO'lHjms.SS?, 
699 -^BJJfflS ; lackanicz I?, "Contraception " . 19 
73. 8 . 227 ~ 234 ; Anderson!?. |sI±S;®;. 1976. 1 

I, 375 — 384; Wisel?, "Life Sciences " . 1976. 1 
9, 867 ~874 ; Wbodlandl?. "Journal of Medicinal 
Chemistry" , 1973, 16. 897 ~901 ; Voiles^. "Bui 
letin of Parenteral Drug Association " , 1976. 3 

0. 306 —312 ; Wise^, "Journal of Pharmacy and P 
harmacology" . 1978. 30. 686 ~ 689SO'l979, 31, 2 
01 ~ 204 : #M. 
[0004] mM<D ( "sustained " ) X 

it "&Mffl<D" ( "extended" ) ttffl'iiMiWraS** 

xmmmtfi-c&zct'zmM-r^-c&z. mux. 
^H^i¥^i, 32 5 ,209 ^wmwiam sft-stTii**'; 

7^ K*^3&>6©# y r"©j£SrlU©*§-£«:«:. 
c). ^OX. C<D#V<-7* K©S(tH«. ^05j<';-< 
y 7> K cd ASP^-^SttB 3 ft * » 3 CDWIB i j&» 6 «c 



5 

s„ ctucML-c. xmiomfmi. w&ic&«)&&? 
ummm^mmmmmmt ur . * y k*» 

iM&Sr&m-rSCitc&S. #!!B||B»«:*JC»-Ctt. 

"jl^WffiJttl" ( "continuos release " ) 4<,>5ffl§§ 
ti. *m&HC— KPIfafc (monophasic)fiJtUiJgS;(release 

profile) ^r^O/c*«:©^ffl3nS ; LfrLKW 

MiJibT^D 2; r bfctl^. £ftj& (point of inflec 10 
tion) WWUfS**. "y^b~" fm < "plateau " 
phase)«5illW: W 0 T t, >fc I 

[0 00 5 ] *tti®A<D^mi*058,481^^$fflSK 

©ffljamt. -«wccb. 9LMtik©s&tt. AHt^* 
U3-ji/M<o*a^». ±K©m^f*©s^&. jjb© 

ftfi^*©tl^X«±f B©*^l* 4 2m-&W<DU^;® 

saes© (atcjgara) *y^7>F4*>p>&£ ; c 

[0006] muvtcct < . ^mi¥<&^58,48i^ 
ssett^y^^FoswiKBB-r*. s 30 

(native) [Met" 1 ] b rG-CSF ©CT4 £&£«©# 
<®rS) * 5 . *^BJ tt**tt*#f* 4 ©fctetc J: *) . 

i^j(depot) t*jvmM-rz>2kfrT~c*&m-c&K>m-?-c 

£Stt©Pflgf£jSIBU#£^X«4>&< 4 4>&#W#-5 
4C^^MCc«-^< ^©f*-S 0 #&8J«. £S 

««iiie»«p©»i6r s^isifr* y <^7*^ f 4 ttR lt . 
[0007] sa, j>z-uj*>-2<DmfflM}i$i 

(con t no! 1 ed rel ease)^/J^S£ £U© M3SCC -3 t, > T Hora 
M.S. ^CiO Proceed. Intern Sym. Control. Rel. Bi 
oact. Meter. 16, (1989) . No 268. 509 ~ 510H«:f£ 
«3tlTt^ 0 Hora^iC^ntf. ■> ^ISJSjfilSI©#aT 

fsjo; i^u>^y =i-;1/(feo 4*wa£-S-5-tfft:. ^ 

¥;Hfc( U 3-JHfc) 3ft/c(peqylate 

d) -Y>£-a-f*>- 2 (IL-2) (JWTCCfctiTBPEC I 50 
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L-2<bftr$-&) *#>J (PL-vZrF-a-if'Jzi? J F 
(DL-Lacti de-co-ql ycol i de) fS/hS<:fr> e>fifcfctt 3 ii fc*§^ 
WlB^ISPWJScffiff^ (triphasic release pattern) 

e>n-5c4so'5~i5BP^©iiia(iaq) xammmmtc 

Sffl-r-SC 4*5^$nr(,^-5>„ Hora M.S. 3?«t Hfitit 
T^^2>(HSA) Sr&fflLTPEG IL-2©ajffl4W*g&?£ 
&#TSC4£i&fr£C4(cJ;i). ±l2©fflli©^* 
tro/c. bfrLtz&h. c©!** giJ©P5S. T 

jg&^W^W^olubilisinq protein)©i¥fi 

4c^p4S*^d/c. mmmj8,®)tp< / cfrfrz$^'i?n 

#?PGE-r&c4tt. #tc. c©^>^N - ^M{cJ;ot:^# 
^MiJJSC&^^ai,j!)^^fflg^ffiTS-B-i>4^ 5ilEfi 

[0 008 ] HOC. Hora M.S. 3?5C «fc SfjfeX^T'B. 
;J<y (DL-5 F-a-i"J35-fF) *£•{*©»}# 
tt *^i**s^>-fe*>{coJ?§t4r*-2.^XB^?§ 
t4T * S 4 1 » 5 * ) M^^tiitt (pol vdi spersi bi 1 i t 

v) ak^m-r -s) *^s3nrL^«cc^ cn6©sa 

i»«te«ctt. $R^$nfc©r^iii5i;Tsc4*s-c^-r^ 
orf5rfB^«Wffl-r€>c4^-c-#^^o Htc, ±ies: 

(#'Jif U>^>; rJ-;Ht) (peqylation)©g]g^ 

s?nr^A c cc='C4 4>aa3ns ; cne>©SH«w^ 

So 

[0 009 ] Hora M.S. ^(Cj; o-C:^+"JHblL-2*ffi^ 

(covalently con.iuqated) ^.S^WrStt^ ') F* 

£<5S< -<tC4-CS)S„ 
[0010] 

[HUB*J)?*-rS^:»©*K] *%BJ©^l©SgOCj; 
n«. K^tt©^S^rS14«l®*Elliffl^©«)jSc 

«^i*4itw*S^snrt^^ y Fr*t.r*>-o 
snfctefflwiw^tcisiiifflfiRiftrt-caijsr s^ftr 

1=r. d< y ^ 7> F £7Kf4*£3^ WSW«ttJCCil«W«c*3i 
-caWL/r. ^^c< 4& liSP^fcMor. *KW0C-K 

ii) JbJBlftJS»ft». ^y-^^5 1 F©S(W^2'0©igi^et) 
SM-cffi* ; m l SB©acttJttmffi*»6©l£»«:«fcor 
iSau. m2©Pi©Sca»EMiHR»©ai^^©»«? 
©M*4 Lr^Sa^^ L/T&|j(S|5§4^(B0cj: 0i?2$3 
nSSP§4«B#P^CC«^«)^ i 5C4^!|tm4U. * 

d< y F©ttffitt#fc < 4 4> i mmicm^-cg. 
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^WS^#K:fetii<*ft-5£r. 'PU< tb 1 ilfSOcM-o 
*4$g4£lT£Em>&^#ffi{£<*ftS. 

[ooi i ] *mw<Dffl<Dm , gtc&tiu. *mi<D&m 

eliver) Ci. tUX. ±fB# U F«SS*ig£G- 10 
CSF <D£.m¥(M±m<D'J>tj: < £ & 1 £4>©T?£> 

s«3ft-5>. 

[0012] ^BjCDHCC^IJCDSgtC «fcn«> *^BJ(D 
-5C£. tUX. ±te^V^7'^ Fttg^jSSEG-CSF CD 

£#&«3fts. 20 
[0013] ^.mivmmmmi*^ nc&iju zti 

Xtt^-i^* * h^(Paqet's disease) £?g}^U#5. 
[0014] XmKDWt.CWXD^WilC £tltt> ##£BJJ© 

±t*r*i!i^ 3 ft ft: W > Z - P * > - 2 ©W3dfi 
[0015] *^<DJgKSIJ<DggiC«tntf . *^BJO 30 

yM^-< >\> xcDMS^ffi^ffitt s ft $ . 

[0016] #&BJl©E5iWB3£fc rfC&^U ^ft 
[0017] *!6BJ(D|gK:SIJCDSg(C Jcfttf, 40 

fxD^^fiR^ £ tm^tfimmtM i*cti6 test -r s m 
m®#mcmM$-ezi)\ Eiiiffij^©«ti&?£# 

fc^s-s- ; ~?^x&m2i±^uxw>mwmm\-?z 
t?z*mwmmmfm<Dm&-%mm& £ ft 

[0018] ^^•SffiRS^JttJf A(implanation) "TS© 

v Y (depot) KS^J-r£*\ XB. m«^#(comnri 
nution) X«fi^#(micronisation) (Cj;^ &A(i 50 
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ivjection) t"£©&caS&^&^^#J(pultiparticul 
ate form) tdKfiqua ^SH^^ffJtt&A-T S/ctf) 

ttJSStWr. Xtt. T7*X(arackis) te©tr££teX 
tJ^ U*:? =c>l' (Cremophor)(Martinda1e, "The Extra 
Pharmacopoeia " , ^28fiS. 0694 H#M) 4>"Cfrl<>f# 
■5. &AmVt?)l'tLXl t Zt})l#*isji?-}l'-te)la-- 
Xtf^fclf ht\i> (Marti ndale, "The Extra Pharmacopoei 
a " 028K£> 0947 H#M) . 

[0019] #ffc#£^Ja£tf&^Ktt7k1^{*£{5g 

[0020] commtmAvtcitxDWW.. mx., ? < 

i> 2 o©|al-<D^fi^{4*Wr J^n^TfeSCi 

tf*78P£tt. 4>&< £ <>25*JWS. if £ b < »40tJl'% 
CD?L^{4i75*;b%*-CCDy i) ="-^#{4i5r^-r 
-5 C £#WWT-* K> * 5 * Ftt'O-tf >«c ol 
?g1±-r?*^ 0.3«T<D@Wft5S (-^>-fe*>100 mldJCD^ 

ttT?*>o4fc[TCD@WttS (i-oo^WXttyt+lf 
>100 mld3<D^ => i> * F 1 g CD?§®) "C*-2> C i^Jf 

[0021] *mm<oimizm?amwi w* l < 
mm) octzym&mrnmte&mmMz&misX. m 
tez&^xmm&.igz-ezctte^'oir^ctfiws 

LC5„ feMW&tyKDffifftJ&ft (material of the composi 

tion) tzntci$?zmm^\tfr%t£zm\m : tm.v 
tmn^mmtewm t c ft tern? z> m&mm t a s 9 

»tP^-r&€.„ ffiffl-T4«»l«»ii»2©«««:ftii 
-c* -5 c i aw ^ u < -e u r ^feie^ s 4> © r * & 

C £ tP^r * S „ C ©^«^mt¥0 58 , 481-SPJ1 

[0 02 2] #2£BJ3©J5lJ©gg«: cfcfttf. ^S^Wffitt 
^M*. ^<£*>25*JU% > 5f&L<tt, 40*;b%© 
?L®m{4 £ 75* ^ -c© ^ 3 - ;u»*tl £ 

F*>6fe-5v h 'J 9 :?X4i{c|e-£-r3r:£& 
O'S^c, iS^Wr§1±^K£E^ffl^©^^^£© 

frh u wm®!im<ow&mkifiW& $ ft & . 

[0 02 3] — 

a. ^a^e<jrsttf?» 

— Mtc, !j<>J--i7 , 5 : - F©^^-S35SA#Wft«A#Cie. 



(6) 



^£*&14M£{*©&4>*#< fc£„ 4>fc< £4> l*^ 
©*&t£il£te£Da#^-S#8Cioo£-r©tf Fie 

©Tkjgttflaf**. 3OOO~8O0ODa. Jt#5C400O~ 65O0Da© 

^ficD^ 1 ;^^ F©s*«:ot,>-c<£fli-r£c£#» 

* F {c*^:^©*^tt«^»%M^ StiSci # WW-c 10 
«ctf 9 c 4KJ: Offc^OWJtfcfi^rtHifcfta c 

msiaz. »6fts#y^y^K£*»tt«^tt©** 

Olt$H:«il«3.9 feTPC&ttff &. 
[0 024] A.l.sE F 
*»93©ISillE<a»4't?«!ffl 3 ft *£«F5SflJi£tt«« 
« . SnfctF*^h->, 20 

^flcKftWJg^SftfcJl**;^^ kt*^t*oi«i 
SG-CSF ©*»*WttK©i!>tt< £ 1 OSW^K 

«. a^*^c-csF ©rs smMm<D-%txi*±$L*m 

jg£G-CSF ©£^ift14ft©4>a < £ & i o wr* * 
*Xtt75i>XBff* o < u >©cri *fl&© 

T 5 ✓ <fc T«ffc 3 ft X t> -5 C £ #W * L c> t& 3 

[0 02 5 ] A.1.1. G-CSF©£»¥K)tt«©4>tt < £ fe 

a^M^c-CSF ©£<&5SWtt»©4>fc < £ 1 -94ft 

jfoSttR*W**ffi*©R#f* 3 &ffifliU9S* J . ffiffl-T 
£tf F»*mBRA©»:jHm^FaBH0913O3868.3 
#WIIII»«:lBtt 3 ft -5 C-csf Hig&r *4Ci #t W*iJr 40 
: |^9§*ffl#tCtt&#3ft;te&&£5£g (solution st 

abnitv)*wrsc-csF«aw*Jia»3ft"n,>a. -rsc 
fe*>. ±EBWH«wan»9i303868.3#i««B»K:tt % a 
««4c-csf ©*«^w}gi4©iJ>«c < £ *> i oi^r-r * 

#vo5mq/ml&Cfcl,>-C:4>&< £4>35%©?§?g^S (f£ 

«csE»-r*> £*r-r£, s««^c-csf ©mvfrPiBtt 

3ftTt»* : C©§!*#fc*rt»T«e*ffi2^J©il>&< £ 
6 cys"** ser J '^SK:J:oTg&3ftT*s«). 
S^ie^J© Asp 27 # Ser"38SS«:j:ot:«»3ftrt» 
£„ 50 



5-32559 



10 



[002 6] ±fe©S3$g£c-csF <DmmmtT&<D<b 

<Dfrt>mtftitciMM<Dfem (modification)©^ < £ i> 
a) e^fg^lJ© Clu 11 ©. Arq^SSiCctSa^ 



b) S^fe^i© Leu 15 ©. 

c) a^iesi© lvs 13 ©. 

d) e^lE^J© Civ"©. 

e) &mmm<D civ"©. 

f ) a^ffiF'J© Ala 30 ©. 

e) SM125>J© Lys 34 ©. 
h) Lys 40 ©. 

i ) S^BB^i© Pro 44 ©, 

j ) a88ffi5>J© Leu 4 '©. 

k) a^ie^ij© ciy 51 ©. 

1 ) Gly 51 ©. 

m) e^ie^iJ© Trp 5 '©. 

n) a#$B2?'J© Pro 60 ©, 

o) gJKEftl© Pro 45 ©, 

p) B*KE?»J© Pro 111 ©. 

q) S4t8Efll© Thr 115 ©. 

r ) g*KE$|© Thr 116 ©. 

s) a^iByiJ© Tyr 165 ©. 



Glu 1 

Arq ,3 gtgK:cfc&g& 
Ala 26 £S«ttJ:£g& 
Ala' , JiSS'<:J:£g& 
Lys 30 $fc« Artf'SSSKJ: 

ArsTSSStCfciSlft 
Arq 40 gSSK:cfc£S& 

Aia 44 g|»«:«ksa}5i 
L V s 4 'g|»0cJ;Sg}|[ 

Ala ss JSa(cJ;Sa}g! 
LyS 5 'giatCj:^,a«! 

ciu 111 m&lc<i:Z>&m 
Ser 115 ^StCcfc^g^ 
Ser 118 £JiaK:J:Sg& 

Arcf 65 ^atC^egJft : 
[002 7 ] (b) ~(s) ^6jS«ftfciani©lS«P©^a 

< £fc 1 0?T#a3-l±?,C£*55?i;Ut^. (b) . (© 
. (e) . (f) . (n) St>'(o) *>6il»ftfcii»n©^fii5 

©4>a< aio, itcciijjncisiisco) ?:??a3#€»c 

£*i#tC«FS iiJn©^3&*TiS{C^r4>©©ii»i 

< £<b 1 o^e.a-5C£*sj;i3»* Ll^ : 

i) S^BE^J© Cln 11 .Pro* 0 - 65 ©. Arcf 1 , Ser 

ii) a#*B2?'J© Ala 111 .Thr 115 "' ©. Clu 11 . Ser 
115116 iCcfcSggl; 

iii) a^IB?IJ© Cln 11 .Trp^.Tyr 16 ' ©. Arcf 116S ,L 
ys 5, (Cj:Sg^ ; 

iv) a^IB^'J© Leu 15 ,C^y ,6 • ^<, , Ala 30 ©. Clir s ,A 
la 2 6 - 2 6 ,lvs 30 k:.££§& ; X« 

v) a^lE^lJ© Pro 44 ,Leu 45 ,Cly ,l s ' ,Trp S6 ©. Lys 
49 56 ,Ala 44 - S1 - 5S J;-5»gJft ; 

[0028] ii»n©^«. ria©fe©©4>a< 

vi) aMBS?U© Leu 15 .Gly 26 - 2 ' ,Ala 30 ©. Clu 15 , Ala 
26 ' 26 ,Arq 30 (Cck^>a + f5; 

vii) a^IE?lJ© Pro 65 ©. Ser 65 (C<fc^gg| ; 

viii) a#W© Pro 60 - 6 5 ©. Ser 6 0 - 6 5 lO:Z>S 
» ; Xtt 

ix) a^iE?iJ© Clu 11 , Pro 65 ©. Arq 11 ,Ser 65 (Cj;^g 

[oo2 9]ge-3T. 9fa«c6«. ±&<Dmmz, a^ 
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« i ox«-enw±©^»<Di5)-^5?.«{4s m*.tt& 
©^s. ±sz#v^y?- h'tc&mo'&z. 

#V<y* KttMjLOHlMt (deletion)^ 9 B« 

^Sf^tlfcCforeshortened) 4>© : Xtetok^fSlC*] 

LT^O"^^© (SO*. Sf-o-r, ^ccj^fe-r* 10 

fc©) ; XIZO n~>;Hb(0-c)lvcosvlation) <Dtc 

■c j: i fflx»-eft«±© b y ^jsa^fs&sft-c 

t,»3*»-3jr-4"» hiffliaiOt hG-CSF l/-fe7*£-'C^ 20 
^n^^ti-§^{c^Uf#-5 4>©j">*Ptf 6ft£. Utile 
*^ (ftft til Oft 91303868 . J^wmmic tec » r Sfii 3 nt 

nmmi<D Cys 17 ** Ser"K:J:-? 

Tg&SftTt,^©. X'*. HMjS£G-csF ©*«j^s 
WttK©iJ>% < i & i wr s c t im 6 nt <,> s . 

±tBG-CSF ©WSjSe^W^flCanencvariant) RV 
%<Offim&. Wfctf. PCT#l i F^W087/01132#BJJffl 
S. BfcWI$i*&£Sff243,153 ^HJiN8S, BttHttSt&&& 
256,843 -5fBJiNB#. f£:W*$l"r&£llt272 ,603 -5fBJ$ffl# v 
"Biochemical andBiophysical Research Corrmunicatio 30 
ns " . (1989), Vol.159 . No.l,103~lllH. Kuqa T. 
ffeS 0*Hf#l*ffl4 , 904 , 584 ^B^iffl#(Cf Big £ ft T I > £ 
fc©(tjg/BU#-5. 

[0 03 0 ] *>#>3g-csf ^^'coc^r^^tfo/c 

*§s*»e>. cfte©siig<*'*. ttfo-r&imm*')^?' 

^F<fc<3-r<'ft/c^'S'€{S^WLrte0. L^<£>. £ 
[0 0 3 1 ] i&ffi.£Mm* 1 mq/ml, 5 mq/ml&O'/X 

ttiom(i/im©fijw?jia^wr-5. c-csf mm#<Dmm& 40 

WjgfS (phosphate buffered saline) "£©?§?££ 3/C-C 
WBrafefSb/cfatC^cfK^O-Cl^C-CSF gfagi* 
<D%*mi£lrZ>Zt<<c£*)mg.2ftZ>. 
-£)S«fai2##F!l26{ci$*ffl(ClBtg3ftr(,^„ *^BJ© 

niMffljs^d3-c^ffl3ft^,c-csF wsmzmmmmsm 

y F 10mq/ml©?g^KfcL>Ttt^£c 50 
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< i&75%. »K. 4>£< ife85%©^f?{|-S-€g?:W-r 

[0032] ^ft.woimmm&'&itp-c&m 3 ftsc-csF 
i§3imiH«fBLfccr<!btii}jn©<5l$(i) . (ii). cud 

. (iv). Cv) . (vi). (vii) . (viii)X'i(ix)©— 

IffSKIJ, iMl©A£t3>(i) . (ii). (vi). (vii) 
. (viii)X'*(ix)©lo. #tc. ififtI©flittCii). (i 

v) . (vi). (vii) . (vni)Xte (ix) © 1 -?£Wr& <fc 
5 KoilR-T •£ C £ if L 1». 

[0 033 ] ^-eSS^MWC&^/ci*. *^Bj<DIS 
^^■tir^ffl-r ^> log-csf 
OT«TfB©fe©*^tf 6ft?> : 
[Arq 11 ^er" "- 60 ' 55 ] C-CSF; 
[Clu 15 .Ser 1 ' 17 ,Ala 16 " , Lys 3 0 ] C-CSF ; 
[Arq 11 .Clu 15 .Ser 17 ' 7 - 6 " ' 5 .Ala''"' ,Lys J0 ] C-CSF 
[Arq 1113 .Ser 17 - 17 " 65 ] C-CSF 
[Arq 11 - 34 ^er 17 - 77 " " ] C-CSF 
[Arcf 140 "•*' *> ] C-CSF 

[Ala 1 .Thr 3 ,Tyr 4 ,Arq 5 ■ 11 ,Ser 17 • 1 7 • 65 ] C-CSF 
^'.Glu^ '^.Ser 17 "- 60 - 6511511 * ,A1 
a 7 *-" .Lys 30 ] C-CSF 

[Arcf 116S ,Clu 15 .Ser 17 "' 065 .Ala' 6 ", Lys 
30 - 5 8 ]C-CSF 

[Arq 11 ,Glu 15 .Ser 1 7 • 7 7 • 6 0 • " ,Ala J 6 • 7> ■ 4 4 ' 5 1 ■ 5 5 ,Lys 
".♦».»»] c-CSF 

[Arq 11165 ,Clu 15111 ,Ser"'" n, ' n ' ,Ala 

IS.lS.t4.il. 39 ^ ^ygj 0 . < 9 . i • "J (3_(5p 

[Glu 15 .Ser 17,77 .Ala 76 - 1 ' .Arq 30 ] hu G-CSF 

[0 034] mm&JZ&ft? tftxis f)*^mST^tbrS 

tt(specifi cacti vity) *Wr2>fc&. #f£BJJ©[g^Sfl 
fS«?d3-cffiffl-r-5©(Ci|t{CW$ LC^C-CSF ft^i It 
WTIB©fe©*'^f 6ft^ : 

i) [Arq 11 .Ser 17 77 -' 0 65 ] C-CSF , 

ii) [Glu 1 s , Ser 17 - 77 ,Ala 7 * 7 ' , Lys 30 ] C-CSF , 
iiDCArrf 1 ,Glu 15 .ser 17 • 7 7 60 • 65 ,Ala 76> " ,Lys30] 
G-CSF , 

iv) [Arq 11 - 40 .Ser 1 7 - 2 7 - 6 0 - 6 5 ] C-CSF , 
V) [Arq 11 - 73 .Ser 17 - 77 80 - 65 ] C-CSF , 

vi) [Arq 11163 ,Glu li .Ser 1 7 • 7 7 ' 60 • ' 5 .Ala" 70 ,Lys 
3o. s. ■] c _ csf: 

vii) ^ 1 ,Glu 1S111 .Ser 17 ' ".".•••»•.«■ , A la 
"• 1S ,Lys 30 ] G-CSF . 

viii) [Glu ls .Ser 17 - 17 ,Ala 767 ' .Arcf 0 ] C-CSF. 

ix) [Ala 1 .Thr 3 ,Tyr 4 .Arq 5 • 11 .Ser 17 • 7 7 ■ 60 • 65 ] C- 
CSF , 

x) [ser 17 77 -' 0 85 ] G-CSF . 

xi) ^ 1 .Ser 17 - 77 -' 5 ] C-CSF , SO* 

xii) [Ser ,7 - 7, - 6S ] C-CSF 

Cfte>©rt, (i> . (ii) . (iii). (vi) . (vii) . 
(viii). (x) . (xi)SO(xii) A^SfeiffS 
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[0 03 5] cn6©f£#©fc hC-CSF IHWtttt^n 

[0036) :fc#£W©tf 'J K*tC 7* "J 2/- * x > 

X (presequence)^*— >*#^ES-&S**4«»>«# 

[0 037] *^<DB*iffi^^4ir^3n-5> G-CSF 

i ) 7"p*-*-sy r ^"c*-s^{c«c©7'ci*- io 

^-tcat-r^^U--*-. trp7'P*-£-X 
«T7A37*P^r-^- 0 T7A3:7'P^- 'J *7 
7-^T70A37"P*-^-TS)S [Dunn 3. J.SO'Stud 
ier F. W. , "J.Mol. Biol." 166 , 477~ 535(1983) # 
M] . >^t>f) *7 r —i/T7 DNA©5t^&* t> is** V 
i&SB2?"J;£t>'T7jg£glR (qenetic element)©{4gtt± 

fB^SKcciatgsnri,^ ; 

ii ) # V - A*g^SB&I2?>J\ trp V - y 
V-A*g£g|$<4i3F>J ; 

iii) ^3if6-<#jife?-tC^-r6^P-^>^gPfit ; 20 

iv) aT4 K^*Sie^>J (SEQ ID No51 &t>'06#ffg) I 

v) cer I2?iJ (Summer D3£. MGG,_201, P334-338, 1985 

mm) ; 

vi) fF =7^4 >? y > y ? •y--jtfc?- (Tet r> : 

vii) '?- r ^i^-Y * y >W14ii£^- (Tet A) ; 

viii) ^SSIMBSIfi^J (multiple restriction enzym 
e sequence) ; 

iPht£2>. PAT153&CS"3< M&^f'Z— (production v 
ector)^fflTSC c^jTiSC tifif&lbhtxtc. 

[0 03 8] SEQ ID No47 0C« EcoRlflJBBi > K 5? * U 30 
T--fe*g|J{4 (5?^U^^Kl-6). A37*P*-£-|e?IJ 

(5<^u^^F7~52) . trpy-y-y^y-A*s^ 
SMfcEai (^^ U*^ F53-78) RCX0SRMM=i K> 

(x^u^-^F79-8i) £^-r s««iB^j*sfBi83 n 

[0 0 3 9] #&BJi© G-CSFlfzgf* (5fe(C^«) 

icmm**zz*5;m?z>m3tffi. (supplant) *i%mm 
s«ii«nsf*ibw»«x *m» o a & c £ © 

£t7A3-7'p * - £ - £ fttettJB l/fc«£fc«pfc 

[0 040] BUia-C^ai/TcC: £ § G-CSF©^gt<*tCO 
t^r=J- KT£jf£Wit (qeneticmaterial) £JB8fT 

CSFS§ig#©§?8 (accumlation)£&#-r&£>«:+#St 

a©P ^ u*->©??fiET-cig*-r& 50 
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*) (f ermentati on) ^O-/^ ©#£ET"C*t ^ C £ #4$ 

[0041] g-csf mm^om^itpcTn^mM^ 

^W087/001132^^SJCiefg©*ffi-Ctft^#^>* 5 . ± 

tap c T^mmm^t. mwmwicnz&<D?3&-cmm: 

Sft/c G-CSF|^f£ft#>£>Slffir£&£'J (deterqent). 

tc. ^©?fJ©N-v r >P-(';u-y-^3>'> [0dx.tf. -yvua 

(Sarkosyl) ) £Bfc*-f& C £«feiE£ftT<,>& 
t>. *®rS14»J©^*«^^«^ (phosphate buff 
ered saline )(pH= 7.2 —7.5)P3rtf'5 C £#£? g 0 
l>. ^fK^W^SB^S* (isotonic saline)*>6W£& 

^tciss-rsc£^-c#. ##3Kietgr^c: 

MS&S'J©^*. »(C. N-^'Ja^Wa^ (iS© 
7f2) ©&fc*#il < *>o <fc ») £fi© StfgtiBr i> 
il^Iit^D^K fc<,>C£#S*6ft/c. 
^•^W©Ct®^itA3-tf-5 C £ L(C|^^^i»*3 
n-5£l^aS*>6. ^U<BC©Il-C^77-( 
;l/£U-->a> (MWi*iS) (diafi Iteration) £?t5 
C£^H(C$fSL/C^ mi^-/77^^U-^3> 
«tfffl©fi£t5tS*f (diffusion dialysis) &C*tbT«S 

tc^c£355s?.*e.tifc 0 m^c. «ifffittffli©«fi. n 

fc> *©Jf5©N-^ , 5P-f^tr;i'P'» («a)^.tf-y-;U3^> 
©?£K3\ ^p-7 ^-d3©55-^ (resolu 

tion) %fi^Ltt3W6. l%J^K<£T;?-tm£££# 
BA^tiTt. «P«!^ffirg14SiJ^S^<gT2i±Sc:£K:j: 
O^ffiiSttSiJ©^*^^^*!. se-^r^ * avh^ 
7-<-*©»»S8©«J#«:^Srs. S^©*®rStt^J 
r^S^ mtfN-^p -T ;HfjU3^> <tt©jg. Wit« 

SiJ. m«K-5->o-fJU-y-^=i^> (&©0) . 
•y-^/=i^^©WS©ii0t«Wittf 0.8~0.2 X. Jtf*l/ 
<«0.5 ~0.2 %. #(Cift0.3 %-C*^„ 
[0 0 4 2 ] ±fBL//cC£©flfi(C. N-^^n -Y ^l/-y*;Un 
^> (»©JfJ) . ^^.«-y : ^=i^Jl/©C£#*ffiStt?PJ 
?rl^*-rsc£«:j:0. ft£4lf©mi««K(c-r&«n» 

©^>^*^^S14 (proteolytic activity) ^rtitt-ft 

•r-5c£*5i2dibe)n/c <) mcc, .^-f77^^u-> a 
>«c«t**iSiSf«i|©l»*«. &n&icte#4Ty a >v 

^>^-^»©ttl7k^©*-rSBMKpH*7.0 «T(C{ST 

•if. g^-T'5C£?^.-C^2.C£^|gfee»n/c„ {FR 

jftS)f©^>^-^^ft?rgtt©^X«l^*W. 7.0W 
T©pkC*-5*5. ^ y K©B»ite3!)n*»»*lHliB 

^"•^©iC+^iifSOpHr^C^f^o C©pH« 6.0~4. 
5-C$)5CiWJ-C*^ $t£l/<» 5. 8-5. 0. # 
K. ^J5.4 *^BJ(DC©Si«©SU©^J*«. C 
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© p h©<&T*it 5 C t tc<fc 0 . ABiBilA^&O'/XCt 
3 ft/cXW^IEfllKlSr «9 7c/c £ tltc ( incorrectly 

folded) zytirm&imz&nzct-e&z. nm<D 

|gct if -f Xffik i> p -7 b if =y v a -ig*s^? a z> c 
u *mA<Dc<Dmmtcis^xte. *«©i&££ 

C 0 0 4 3 ] ±ta©;frf£©ffe«:. g-csfX«-€-©^H* io 
V}<Dm&mm#**:<Dt1A# Ca^ffc) (inclusion bod 

v) fremiti? ZXmt* c^Aft^^arStt^J. # 

oi>r4)a®«1^£l&SbTf#6ft7dg?££. i6#>6 
n/tiagmtf 3o~ 45*c. mm ic « 34- 42 °c khsef l . 

^-]&v/xitftM£j&wizikmz m c tfrh* 20 

24B*IB. WfU«Ctt8~lflBSIHI. W£L/<«10~14B#R$]. 
«f«C. ^12^. S»T4Ci!Wf«te-C*S. 

coo4 4]jaw«. m^mmzr&Mu Ovs 

e) ol^M'C^St^r^-^riJA^^FIIAtf^U ^ F© 
&© Jf5© N-5^U-T Jl/tf 3 > ( 09*. -tr^U a V 

;U) cficagS?^^., iiEffitt^J*©!!^^*-^^ 30 
(cuso 4 ) (Dff&T-cWHbls-o^r'&c&MLm 

a. »A»*ifc»rsc£j^t6wa£K:tt. mz-kz? 
[0045] iiacDjau^iCcfcn^ mtfiM xsh» 

(size exclusion column)£<£ffl"r £<&g#gE8fc 

x«#>6©^^©@JK^#fl5^e£tt. o-csmmw 

©&# 3 ft /c?g$£SJKCC cfc-?T&fc6;*ft 

«a#i^. ^>^*^M«±ie©tsi^aai^c*fL/-c 40 
j: 9 &©«:&&„ seo-cmw:. c©«iaj?££io 

mct/ml&cm>T4>ft < <h 85%©?gj&^g£W-r£ C 
-csF©«3»fla3D«im«:jBffl-i-* C <t#$f £ Ll>. «*D© 
PJ&H* (Met" 1 , Ser ,7 3 G-CSF£_hf2©«ltti)£K cfc 9 ffl 
Wb7c*l£. rpHPLC«. 1 mq/rnl©:££>^3f£^r 
T&iiS^ (retentate ) 

m w.<o£.imi* i 40% l- *>gia oti^^ci^t/fc. 

3mq/ml©:££ >'**JtiiKtC:tol>'CK. fWBG(HJM*ti 
19% IsfrteWP LX^tt^Ct^Ofc. 
[0046] A.1.2 ffe©d<y-^7'^ F 50 
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t F F->«^H#^i,270, 595 4»9UB«tciB 
tg3nr*$0. flW.tf'*:/?- F^£XW*&&*.ftaSK:<fc 

oTISigUtS (0d*tf. gfcHmrH2>^77,689 ; 70,6 
75 : 95,351 ; 197,794 I 201,511 SO'308,067 ^MMW 
SO^Bftf^ 3 ,891,614 RO' 3, 926 ,938 ^JiMW^ 

©^7> F£j&iCcfc£S£&tt. 

yaSL>'»iJ©iBglT 5 y«©fijffl1±ic^ (/ 
1^. 7k^tta^l*<!:©itW^*?f i 5Bfr«:^7> f^rS 

fiS3#S C itC cfc 0^^©^«^ti^g5*5?#e»nf# 

^*5=- F^{C*5t^-CffijAtfBU«:7K?§tt»^f*^itWife^ 

^f^^)CC#—^^-^5K (single molecular entity) 

R£3i+f#S. Lfrlsn&h. t 

-^•^ F^RSX«ffl^S?^(Ccfc -5T^jiUoc^r^< 

[0 047] -fy^-O^+^liOJ'-n^fy-i 
©#ftT-C©*nJ!X»-^ h^x>«c«fc*tSttfkKJ:-a 

(immunoenhancinq) {")3^Pf-^> ($f £ i'K) 

•c*a„ -r>*-n-r ^>-2«T4ifla©^s<i:ti5i?:^ 
-ttwa^fcH^otta^uueKo. ^*^-iNeia©rg 

#6?r[3«3if-5.o t FIL-2 ( -i > ^-D + >-2) ©^~ 
litis. Mita^{C<fc «5 "Biochem, Biophys, Res. Corrniu 
n." ^17, 114(1983) {Ciatgi*ftT*$«3. AlsZ-XU 
* > -2<Dm%M tc J; -5 Siifi «0d A. (*EWH«p8M^*i42 , 
268 #8^#(cfetS3tir(,^. StC. des-T^-^ S 
er 1 ' 5 IL-2©Ci^-0^-P-f +>-2©«*©|5]J£ft: 
«FU*«*H ! RFi*^4 1 518, 584^SO'4, 530,787 -^BJffl 
atClBigSnrti-So des-T^^^ Ser" s IL-2©cTi 
IL-2T§tt?: WT -5 # !) ^ 7"? F <DX V i ? U > ^ 'J ^ 
-;i/©*S-^-4> P C T^fI 2 r&^vvo87/ooo56 #B^$a^«:ia 

jssn-c^s. -o^-p^ + >-2r§tt*wr-5>^'j-< 
7> f. m«iL-2^tig^R!>*-e©^<*^ii«c^'; 

tifc^sd<y FK^w^sSicistJ-r^B^as 

[0048] b F^S^^^XHGH) K#*©*fi^rffi 
jib. *>^*ft«*«ill/. «3*c^b»Rt)f|!lKRW 
£HSgpl/-£GTV-7 F y^>©jfll»d3<D7K?t^A3# 
■S. «^F^tt© (species specific) T>*"'J f ^7'P 
■T-OT&Z. HCH©T 5 ^^te^iJSO'-'^i/fyTda-C 
©HCH (COtir© DNA©^P-^->^i^31WD. V. Co 
eddel "Natural " , 281,. 544(1979)SO*'^-'l'+*- 
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ft¥tm884,camwM9&.u%m&¥tm4, 342,332 
mmicm^tir^^o m^mmmf^xcoK^ «:-}<,> 

T© DNAtDi'P- — >y<bJ^»C. N. Pavakis t?, 
"Proc.Natl. Acad, Sci " . USA. 78 , 7398(1981) R. 
tf7-7>*1$l*lfl2,534,278 #HJ*ffl#CCfBi£;* tlTt,* 

[0049] HGH «2«(D^>>'N , 5'M^Wl/'Ct^C 
t(JlS3h5T$>5^ ; ^©-:£«22 kDa©#^-S£ 

wr-s&©"c$>«). ffe^«2o uDafDft^-mz^i-rz&v 

-C$>2> (U. 3. Laris 3?, 3. Biol Chen 253, 2679^26 10 
87 (1978) RXJfK. N. P.Singh Rt/U. J. Lewis, "Pre 
p. Biochan. 11, 559~570(1981)#M) » 20 kDa^^S 
©£fcg*.»l'*>(20K-HGH) «fc r TS(*B«^JS5. jfaJtS 
t>W©£HGH CD5~10%^^-r^>. T 5 
©T^e>20K-HGH «T 5 SW(&&\32~~46&<KWX^ Z> 1 (> 
. -5*K:fc(,>-C/cW-22K-HGH iM5 C <t*^3trC l>5„ 
20K-HC* WiSffijlrittiffecDfStt^W-r^.^. 

20K-HGH ^«£:3- F"T& DNACD^d7a-^->^* > 
Masuda^tCj;l) "Biochemica et Biophysica Acta " , 20 
949,(1988). 125~13lK:fBi£$4VC(>&„ 
[0 05 0 ] -<>^-7in>»jA©H© r 7 WJl/^<D® 

-e i/ -r ftffij£S*w»-r * . -»fli©«#stt©«Mtt 

ig9#>;\'£>SI (vertebrate Protein) (C-^*. ^ft/cgffc 

•r?**. A is* xo>«xiR{cjEiiiH©fc©#tiBt8 

3*lT(>£ (00;U£c. Weissmann, H. Weber, "Prog. N 
ucl. Acid. Res. Mol . Biol. 33, 251 ~300(1986) R 
O'K. C. Zoon, "Interferon" 9^ 1~12 (1987) # 
M) . ^>*-7xp>^©3o©£g^#tt?8{fc£ft 30 
fc. (digested) a, /3RO*rr& 0 . ^©fiiMWS^ 
ilfb^lftttSf. SE9MftH (inducer)©S®Sc>*cn*» 
»UftJffllS®&C£"3tr»-C#SSttS ( "Nature" 286 , 
110(1980) Mi) . ^>^-7in>BM(«^ 

£„ -f>£-:7XD>cr©$8jg«S. Nagata^tCcfcO 
"Nature" , 284, 316(1980)&O*D. V. Goeddel ^iCcfc 
<0 "Nature" , 287^ 411 (1980) ttfEtBSflT^Sa 1 . 

0^-7ia>a, ©i&£k:oi,>T©^c.Si&fSct8Bj 
W. M. D. Edge^CfcO "Nucleic Acids Research" . 40 
Vol.li NO.18, 6419 ~ 643 5 (1983) iClBiB3*T.T(> 

jtttT. Taniguchi^ "Proc. Natl, Acad. Sci. USA, 7 
7, 5230 (1980) RZ?R. Derynck^. "Nature" , 285, 
542 (1980) KfatSSn-COSo -T>^-7XP>- r 
<DM&*.tem&mc<i:Z>m&ltP. W.GraylfiCcfc <0 "Nat 
ure" , 295^ 503 (1982) iClBiSSft-rfcO . fc r-f> 
$?-7iP>-TJte ; F-©^jS«P. W. GrayRO'D.V. G 
oddel(Cj:») "Nature" . 298,859, (1982) (CfBiSSn 
TV-S. A >^-7XP>«|giC, M. D.Edge&O'R.Cam 50 
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bleKstO "Biotechnology and Genetic Engenering Re 
view " . Vol.2,p215 (1984) CCfBUcS tlX (>S. 'PU 

[0051] -jKWJctt. *^-c^ffl$n4d<';-<^ 

S£U#S. ^^F©^#l*:g;**l£i*^Rtf2<iX 

i <ix«-en&±© y -»ga) wmmxmfnutcc: t 
^^©^©siHiK^A-rs c ifc^co . &&<omm 

-tfSCifcJ: 9 »6h»*£fi^©:?^ft«£<a©tt 
S. 

[0 0 5 2 3ttffl3ft*«i«Bffifctofo9&L«c. 1)* 
^©c-£Sfi!i©3£»tecfc9g&T£c£K:J:D > ii) 

N-so*/xwc-^gp{cftfln-rs*>x«. r§ 

i {ixw^n«±©^^s^», mm* 'j ^ 
^^mMf^x^-m^-tr^cticx^x^v^ f* 

n(cJ:o-t\ *^^7K?g14*^©ife^c<fc-o-r-<7"?- 
K©iiStt*»«j!>rs*>X»SI*r**»^K. ^^5©^ 

©**asfl[«c*5w**jsstt*^flE©«s-&*SFi»"r *c i 

[0 05 3] ^>;i^U>^U ^-^©Ci^TkSttfi 
*i^3nSBtf©^©T5y^©M^W. *B^# 
[0 0 5 4] A. 2 Tk^ttK^ 

+Xh7>X«^'; (M-tfi*liB>; f>) x°$>K)mz 

jU^Jia^^, ^- + i ^ ;H b ( pol yoxyethyl ate 
d) iK'Jt-W^yt'-;i'7;l'3-^ (±I23M4* 

^<*«-^r©^sp^ t^* ^s-cgj^ *»x» 

[0 0 5 5] #y^y?F«S^3-tt*»je©«^»4 
L/T«^ UlfU>^'J3-il/ (PEG) ®*ttl^ftXB 



(11) 

as 

^^x^i/fb^y -fe y>. ^y^-^^i^^Hby^tr 
[0056] ^y^+^xg^wb^y-fey >©yy-«z y 

i>-RZ?y VfJisV K#©£$S£ 
|5]— r&-5>. St-^r. C©#i!£ ( branching) «#rt{t *i 
l>Ti#f (forcriqnagent)<M*B6*l&<->"C£> 10 

[0057] y if u>i"; 

(PEC). *y^?JUPEC(mPEC) Xtt^U^ + ^i^JHb 
i^>;-fe';> (POG). #iC. *y^^JbPEG (mPEG) 

ci*^K, ^-l/T. c©fi^*«. PEG 
. mPEGXttPOG *;W^>K<D4-t X rP 

W S Ki^f-^K X«. PEG . mPECXtePOG ©p-X r 
07i-W-^ - r3?J*2,4,5-r ^Q;l/7iiA 

££<£<). Wi&£{ttf y-^:/?F FCOS^;*ft&„ B>r3ft 
i=>{*. ^'J-^7*f K^rX^—y-- T- A (Spacer antOi 
L-tOTS/fXB^^? F£/rO-CmPEG«:*§£3-bH# 
•£(L.Sartore^. "Appl . Biochem. Biotechnol . 27, 4 
5-54 (1991) #M) . 

[0058] s£fl£©#?«ttW;t«. mmztxz&m 

(D^-y'y- FtCfCDT. ift 300-100,000 T^-SC £#£r 

$U<. 350~40,ooo-cab-2>c£*sj; | 3W*l/tio c© 

(polydispersity) (^CC^«-TS) &WT&©"?. 
[0 0 5 9 ] PEG -£ 

iKIW f^S-C*^,, S£f*«PEG ©#§&#&* 
peg ©* y * 9 ^g^»l^ftX«iJ< y 

SfglXttlOOO. iOSfi U< «1250. #(C1500©^ 

S©TKffi£t>'^;U£20,ooo©#^*©±©ffi£W'3"& 40 
C<fc#W*ijr*£„ BfJB&fctf. ^-S©±|5gffi«40,0 

AD. L< ttio,ooo-e&£„ ^5^?-fiBiooo~i5,oo 

0. #I;U£2000~10,000. 1t(C2000~ 5000©ffiH'C*€) 

[0060] ^ y^^f K^e^jg^c-csF <om»m 

ibTPEG ®^g^#!**^X«PEG ©*./y*JHB 

fi©TKSffl«750 iE^^^ffif ffl?£. io so 
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oor&ri. i25or&sc£#w;pj-c&<5. JtfSixwis 
oo. $^2000-c , *S o 
[006 1 ] di'J^f FBiP'Jxf U>i"J 

* y 7*a f u > v y 3 ( c n 6©#a* 

ttsssntt^) . *y **is*?-Mt#')*-)\>x 

[0 062 ] ifBLifctf y^f Ktt. 
ii§iTSy». (2) #>^fC±©:i>&< ti> IffiVfc 

*{t<to&ftXkt (3) il^x )i>-? t k y * ( jt -f h ) 

[0 063 ] #>a>&&ft5ttM-CSF {CMT-SPCT 1#l^£r^ 
WD89/05546^WiffflSK:»$ffl«:l2tg3nrt^ < , 4$«C;*3B 

^«:<tntf. ia#J©4<yx^u>yy 3-^(peg) x« 
# y ^+->x^;Hb^< »; *-jU(pop) ©rStt^bxxr-^ 

hi. BUlaLfcCitG-CSF *'J^f 

F£*gH43-B'. ^nicior. peg X«pop icmtttfi 
«:SA(CftSif£^3n/cG-csF ^y^7> F€$tt3-e 

^sn/cc-csF Kx«#y**5/*^*<k>j< 
y ^- -;KcitWM-^ S nfcc-csG 4< y -^y'^ K©^^ 
ffi^tggt^n-So peg ©rSttfb*-*'*- HXttPOP © 
rS1±{b*-^"* - Mi. 'PU < <!: *> 1 f!©*g«£W-r 
Spegx«pop i^p^'^i^SgtS-s. ^ntcj; 

[0064] PEG xwpop ©rg^bxx7-;uxw*-^' 
^■-hiG-CSF sjo;^^ KC^eMbtt 200: 1 ~50: 

l-C*^>C<h*5«F$L/< . iWJKtt 150: 1-5 
0:1. ^C&l 100: 1-C&^ 0 

[0 065] <£ffl3*l£;£&«Veronesel£K: J: 0 "Appl 
ied Biochem. and Biotech. " . 11 : 141-152 (1985) 
t,Cfflm$tltcft&-e$>r>X, ^CC. CetusCorporation 
(Cj; 0 IL-2(C3lffl$n/c^O€©*H^Fl^4,902 ,502 

wmmcmxt $ n Ai^ttfcsHH o r ^ -s . 

[0 0 6 6 ] TKrgttfi^^^y^y*^ r*«C|S£3l*S 
C i fC J: T^^<* (con.iuqate) ©^^Wtt«^M 
©*I»WT £ -CffiTT * fci^K: « . cnu, T 
te©:££BcJ:oTjSJ!RU#6 : f^fe^. 1 ) tfy^ - 
f F £ TkiSttSltrt* i ©ra Uf (cl eavabl e) 

^^ffiffli/, ^©fes. ^i*rtr©M^i*(D|fttH©^. 
*?§14*^r(**^y^7> K35»6IB«3-&r. H»^c* 

^fftfitefc^rr-stfy^T"* F*f#**tt ; x«2 ) 
K»*#jLscioJEcc». #y^^F±©a«a'C4r 

H»«F3r4,904,584 #WlW»K:IS«®^ffi) . b^b^C 

*5p>. ^fMJ&e.tf. F©i^WrStt©M^i> 
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$>m>\m.ic urn*. 

[0 06 7] B. Mm&f$$>l<Oftf$J&ft 
E^i|ifi£ ! t25©l8J?Xfi£# (material of the composition) 

>;v*^F (Kfter^ii) x«M^14^fi^ft mz. 
«&flmitSff92,9i8^iffl#K:fBi£©fe©) 
*i/c£#8?14 1 K p yjl/Rj>'d< 9 * * F £ -St F 

(thermodynamic identity^WTS <fc 5&Ct&>&l<?#£ £ 

t^aaccsrj< 4><d-c*-5>„ ee-o-ctau-B. ^^nt 

j«14^l«(aiiphipath) tgklCtiim-fZttMfttcGm-C 

[0 0 6 8 ] Se-^-C. Ellffl^©t8fi&&#tt. Mx. 
«. BWfmfr&^58,481^"!8«IBS{CfBiSSnScr<!:# 
•P^i'f KT*0ff5o 20 

[0069] # 'J 5 F*6©iiS#^frJ(macrcmole 
culardruq) ©Etm«. * U ^ F ©$J§ ("T^Jd 

F«^>^*>K^?§ttT'&')#>-3 1 w/v^pp 
*;bAi£r25T:&C:te<,>T0.09dl/qfeLt> {flU. 4dl/gfe{ 
T©H#KilS*Wr**». X«. ^>«>fCU»tt"C* 
0*01 w/v^PP^UA^T-o.ogdi/giiLh. fflU o. 30 
5dl/grJi(T. «F*U<«. O.SdVgJjtTOHWttS^W 
■?2>t><DVfo?>. {&©£?£ l-lvfiS©*';^^ Ftt20 
(W^i©!*^^**^ £ #>-?2000~10 , 000©l£¥ 
^#^*&CO<,>Ttt^#ifcS# s 1.2~50-C*«9> 5000- 
30000 ©»¥$$^*«:o(,»Ttt2^«lJW» 1.4-15-C 

£ LC»ifc¥^#^S©i5fflB2000~20,(X)0-C&&, > ?§® 
ttg^i-e-OS'J^RO'^SOS'J^tt "Preparative 
Methods of Polymer Chemistry" , 02fiK, 043~52 

W. R. SerensonS.c>'Tod W. Campbell 1968^. 40 
Intersciencepublishers^tf CClBtSS tl~C 

T-©$?L©JF^ #ft?LT f©#©!WK 

#(rate controlling polymer)4 l '^©^W14XWK*^' 
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XAtcfc ->r. ^itfl^ftv h u ^^©Tktfeffl* 

j£-<r£C£#M*L<^l/TC <Dil^W^*©©iRW . 

(erode) {C^S^tt"©V h y *XttJ(t;W4gtfl(aqu 
eons micropore) ©^feJjX^rf^oT I, >•?>,, 

[0070] ^ y*x^ F£*?§14»^*> wtc. # >) 
s 1* s c £ tc j; o . mtmmmmwmvm. 

jg 3 U — £^3 >) PSW (percolation threshold) 

7> K©««. 7K^tt«-^(*©^^»S.c>'*?§tt«-&i* 
©i2^SU^{*. C>-rn^>. i^^W?S1±^K©tB^14ic 

[0071] Bfaa6«» 4^«cD)ittttmsisieffijs 
[0072] *mw<Dmm&tiimmmmi&mt-7 

ii L T l> s fte©^tiffl^©ffjr * & C £ t b c 

[0073] *m*<ommm&*mmMj&®vt. m*. 

*fT -5 C £ K J: K> * -5 C>»^W{c&T» Af S C £ tc 
*i). ^7>FT-«tH-r£C££#g-r£8il^ <m« 
t h) ©<*rt«C»ALf#4. 

[0074]^ mmmmmmmmfmi<Dmm^m 

[00 7 5 1 8,2, ^Kttn^ia 

^m^ifi'Pti < £ 4>#j3000©SS¥i$l:9^S£Wba> 
0-?-©T>*-'?AJSX»T^* U#««©B-C*€>C 
£SO'^f(f*©B^^©^i>^ < £ 4> 80fiS%#200nr 5 © 
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[0 07 6] a>*>a*i*fe#ffcf*©$?ji';t. *.wm®mm 
ana©. *?gi£7>*~^AXtt7Ji/#y£Js&x»i 

*®{fc&J©?§?£<!:£ig£L/t:. ^WtttCfttpH©^* 

[007 7 ] iieo^a-c&fljsttss^ttxttfts^ 
fttt. -Tfttoft. #U (D-. l-R 

cfDL-»LM) . #y (d-, l-so'dl-^*?- F) . *y 

? bl/j&VXV (fcKP*i-f&$) ; cti 6 ©*£!*«£■ 

tt#s§f2g;* n-s^atf© 2 axK-?*-W2Lh#> 6§f n 
fc#*£f* ; ±i zosmm&toximmstoo lot. 20 
#y (t'r.;ur^3-Ji') . #y (tf-;utpy K 
» . *y (i^u>^-+^K) . *y (i*u>^'j 

a. H2v?>x«c:tie.©*^f**sii«2n-2.#a*© 

[0 07 8] C©*14f»3M&r&ffl-r6©fc:$f $ U>* 

£f*x«ftfi^{*«, isaa^i*©* y (D-. L-RtfDL 30 
ROWJ (D-. l-RO*dl- K ) ;SJ>'^ 

a^i*©*J<y (0-. L-3^«DL-?L^-3-yy3-;i/ 

®?) Rtf# y (D-. L-X«DL- 7*fF-3-i";37 

[0079] c©7kttp^-e^ffl-r€>©(c»s 

* y &mi&xiz*mtm*mM7i<imi' h y •> a. * 40 

yt-^&xvzfcmk-r v y ^a. ^^aw^ 
-•5A-e&&„ 

[0080] *i4Di^-cffiffl$nsfte©^j»^^p 
[008 1 ] 7ki§&7>^-? ax«7^* y^jstsx 

WtSigSU. m«^^^-;ux«x*-/-^<!:©ig^ 50 
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*©^r*0ff-5>„ 

[0082] Amaw^mmmrnsTf^-ommu. 
[0083] w^j§sij*©a^»x«fta^©^^ 

i«K7?7$t!-fci§^{cW:. *f«BffJW*©a^(*:Xtt*a 

^©ig&tf'ift 1 . 5w/v% & I >t $ it . 200m" ' ©?L 

[0084] C©^jS(Cte^-C«. S^ttXliftS^f* 
©*^fntt^J*©i§®£*?§14T>*- 3 AXBT^ 
#y^£X»*K<b!&?©?§M<!:©i!^W, ?Sl»JS»WJ 
TT^-rSCitCcfc'?. Mittf. 25,000 rpm ( 1 #13 

(Ystral) **i^^1f~£&fflUT*T5C£#W:£l> 

[0 08 5] VisBts'MikffiaFcs) RVt hikmrfr-fs. 

>© C £ * oj^f 4 b £ > ' < * ff (sol ubil i si ng protei n) W 

[008 6] *«W©ISj!Hlfi»Bi*WI!r*«:a^"C 
«. BFr-^©ffl«Wcoii-c©»$ U"*?^-*-!*)! 
£t£ ur±iar»$ffltca-<fcc iKi^^t^iWK^ 
;eU9&. -f>£-P-r*>-2(iL-2). t h^fi^^ 

IL-2. HCH S^' IFNa , ©tg-^{C«, ilS. 5~20 

aa%r*«3. io~isaa%. ^KiKii2.5~i6aa%r 
[008 7] st*. 4<yx^u>^y 3-;u©tri#* 
<t£#s-rst§^c«:. 0fg©^y-^7> b-vm&vm 

«)©^aWSI5{4©igHK*5i>T. ^©^[©*?gtta^ 
^^©^M^c^^ifA^S. *^^iSS©WK 
tttt?§)SSSO'^W© C <!: # ^ 5 jt - ^ - (c*f or « 

fli^ o^i?sp^s«2 m&ft(D*%jnt£m® ( P 

oputation)», E^^*>6©S((li©lfe|-tt (consis 
tenc V )i7t:£tt£(STS-l£&fc#. «MS!(HiME^ffi^ 
6©f)JW $ ft/c#>o5S£&#ati ^-a- ^> C t left 
LXit^mv&Z. |g<^#CiCC. *HWBA©BWH«p 
WaiESJif9i303868.3K:feiE3ft&G-csF 
[Artf 1 ,ser 1717 - ,M> - ,i5 ] C-CSF(Cn«7*U->- i?x> 
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-;U(mPEC)<DC:<b^7j<«Ji?U>yj=i-;l'(PEC) (C«fc 

F ©£$5^ffJl41t©4>£ < ifclo^ltl^Ci 
tfm&htitc. -Tfcfc^. tfflxtf. -^^Hbc-csF «:o 

I^TtT^/ct^M**^. g#^£C-CSF ©G-CSF ffil* 
rt^ffrrtrift 2 ©fg$ (f actor)©ffiH-C^^f $ tlX C > £ 
C 6 ft fc. £|£(C. -^+';Ht[Artf l ,ser 10 

] C-CSF £ffll>T£{*rtl5^£tT-?'rf#6 
ftfc&^fil^Sffii^dose res ponce curve) », S^fi 
afeC-CSF©rStt<Di^2te(Drg14?r^. fefe&flRjgfttiE 

[0 08 8 ] *^HJ(DE*ia^!^cfi-C^ffl-rSCDtCftfe 
if £ U^S^W^Wtt^^MbCArfl" ,ser 

]thc-csF -c*-5 ; c©g-csf tzts^xit 

G^SF$ffilC7\si/--9X->XZ : ?-*~>&&1±V-C^ 20 

•5 C i^jfffP^-C* 0 UTS* >J X =F U > y 'J 
(PEC) gfl#«2000~ 5000Da©^-^-M^:WLT*i0 . C-CS 
F SI$#<bPEG Sfl#©J±^*l : 3~1 : 4. #(Ci^ 1 : 
3.9 -C#>&„ 

[0 08 9 ] cl_ mm<pm.m 

S. "*.&£.<®>¥$m%i" ( "aqueous physioloqical- 
type environment" £<,>5ffllS«. UtfaSbWXDMrfcU 

$ ft fc 3 5~ 40-c <Dum<D*vmm*fr £ smtc <ht o 

So 

[0 0 9 0 ] *l«lll»K*JC»-C». ( "co 

ntinuous release" ) iS5fflf§«> *KW«C-gMI« 
(monophasic)t?*.Sfeai^*. i gl!*-rS*^ C©05$«: 

U? h ^lftj& (point of inflection) ?rWL- 

'77 r-" ( "plateu" ) fBtttsnggCCWl, 

-ci>&i>. 40 
[0091] ^B^stcfctirffifflsns M — shew" 

( "monophasic" ) tt»^fflBtt, & 2>mffi&}fflfmt>CM. 
[0 0 9 2 3 -*U9j'^F" iC>9fflHB» »LHMia 
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[009 3 ] "BBfJEtt" ( "acid-stable " ) 

-i-acifcH**''**'?**. EJBBJffi8N*3©pHK£4b 
a*. pH8 J:0iK<«cc^. pH2<fc9ffi<tt% 
1>-C*5 5. C©pHttttWffiift**foU-C:fa9. BHJ© 
E*ffl^^3rt©prf*2.5 XB3 «fc »3 ©"CttfcO T 

»oakcc>. wa-r-sasB. as. ^^©ftia-c 
<&o, MS. i^40°c£-c-c&3 5o wasnsttfliMnn 

ttmtf liHB~6 *£-C£>£„ 
[0 094] "^#fifc14" ( "polydispersity" ) £l> 

istssfts. »¥*jfl^«© 

»*. »T*^So>'«a^^?-SScK^«fett©»J^« 

#y x^u>«igtco v >r©i^xgMfc*D-3' r 

[009 5 ] "rc-a U-->a > (8B8) R#T ( "pe 
rcolationthreshold " ) 4t>5fflH». *f£M#J (£ 

^-f> {ffi&) (domain) <!: ©jMStt (continuity) £>lJ?S; 

[0 09 6]*9ilB«*-Cffiffl3tl'ri»* "§#$«£ 
(XW?^$tCjS£T-5) G-CSF " ( "naturally occuri 

nq c-csF" ) t^mwt* nmic&&?2>c±&mh 

tin > -5 G-CSF ^rLXSEQ ID NO 32tCtet£3tl 

>-f*— h (tri peptide insert) Val-Ser-Glu t$—j5<D# 
V^y'l- K{C*il>-C«35i36©{4g©M{C#ffi-rS^. 

(numberinqsystem) ttVal-Ser-Glu -f>1f— h ^r^W 

i/Tir»a:i>. 35*SKa&r*#';^9 i F«:«-3< 4>© 

( "native" ) 4t^fflf§«Val-Ser-Clu F ^ 

cri i)iaL/ccr4#^icft^-rs^©G-cs 
f ^^©^^©^rtcSfflpjflfft-Sc: t&umt$ 
(DtcMcmtRzti-tc ^fcs^-rsc-csF ©0{cjso 

-C. ^y-^^ - ^ K©{4g#-^©<5iE(revision)*^^fl < ] 

[0 09 7 ] *';-<>' - ^ncififfl;*ft& "g^S^G-CS 
F ©*«^kfl««Stt©iJ>ft< ifc 1 -3*WT*" iS^ffi 
§§« . sJOJ^^^FJ&SPC T^lt<2^W087/00132-^B^jffl 

»(CteiS2 CT4 *^m*W3£«ffi©il>«c <itn 
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[0 09 8] "?§?£^^gr ( "solution stablity 

" ) t^^mma. pa i&a&ov *>igga>e>&£ 
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[1 



* [0099] TMzvwim&yrFommfflRv^w-cw 

S**igK(nmoVl) 
: l(fl$S?l5^iS{ffifSCset buffer)] 





A 


B 


L 


M 


H 
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h y x - hci 




10 


10 


10 


50 




10 










MqCl, 




5 


10 


10 


10 




66 










NaCl 




100 




50 


100 








1 


1 


1 




0.5 














1 








37°C-C<7)pH 


7.9 


8.0 


7.5 


7.5 


7.5 



mm4 



±IBM®^«Boehrinqer Mankeirrtt^ 6A^?*l6 D 
W4 

lOOmM MJX HCI pH 8.0 
lOOmM NaCi 
20mM MgCla 

10mM hUX HCI pH 8. 0 
20mM NaCl 
lmM EDTA 
12inM h U X HCI pH 7. 7 
30mH NaCl 

lOmM MgClj 3Q 

60mM HJX HCI pH 8.0 
90mM NaCl 
6mM MgCl 2 
lOmM DTT 

[0101] X^Utf^ : §*250 MM <E>dA 

TP, dGTP, dCTP=S(dCTP <D*X*P^;fX- r^S 
$0 , dTTPSO* 1 mMCDATP 

5?^U^^Fjg^52 :-&*250 MM CDdATP, dGTP, dC 
TP, dTTP&C>*350 M M <DATP. 40 
[0102] y->(Geneclean) (jg«) 

C<D* r (kit) ttl) GN0Ht± h f J *? A. 2) t&ffc^ 

h y ^ a, by xs^EDTACDJS/S^iffi ; 3)#^x =* 

;l/^(Glassmilk)(ig^) - 1/ y # v h V v 9 XOTk^CD 
SBWjSl.25ml*£WTSl.5 mlfc*>- ; £^ri/Tl> 
<£> P Ctlit, "Proceedinqs of the National Academy 
of Science USA" ( 1979) , Vol . 76 , p615&CfBtS2 ftfcVo 
qelsteinRO'Gillespie <0^mcm^< DNA mW&MX 
$>Z>o 50 



[0103] Wl&t LX. "Molecular Cloninq - a la 
bo ratory Manual " s Sl2JiK, Sambrook, Fritsch JBlZ? 
Maniatis (Cold Spring Harbor Laboratory; 1989) &CiE 

7t;U^>7 (Pharmacia) No 27-9250©^ > ffA 7^ Jl/ 

r^'Pff^ KLandom Labe Kit Product) 
C<Djj&l& "Molecular Cloninq - a Laboratory Manua 
1 " , SI2^Sv Sambrook, Fritsch 2&c>*Maniatis , p.p. 
10.13-10.17 (ColdSprinq Harbor Laboratory, 1989) CC 

jst7j£±^& (Sequenase) (1S^) 

it¥&tfCl&ffi$tltcT7 DNA#y "Proceeding 
s of the National Academy of ScienceUSA" (1987), 
Vol . 84 f pp.4767-4771&CiEig2*'l<5> Tabor &c>*Richardso 

[0104] h P^JUACA yjj/ (Ultroqel ACA gel 
si 

^'J7^ U ;l/T ^ Fi7*D-XOl^ h y * ^X : 
Cn«2S(D^^CDfflflJW^ (synergistic associat 

ion ) ccj:04<yT^ y^r $ F©wii»*»r//ia- 

XOPBtt^attT*. ^^huy^AcA tt5«©#'J7 
^y;l/Ta F<L4%CDT^ r P-X^Wr*o 

JfrfbT^-^A l g 

*;uv«M*3R— ^ bVVA eg 
*^v*«Wc**y^A 3 g 

^{fc^h y 0.5 g 

^StK i 1 

ffi5fcffJ/75ml 

300 Ml 509* 3— X 
75 Ml 1W MgS0 4 
75 Ml 0.1M CaCl 2 
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75 u 1 4mg/ml^T ^ > 
75 /zl 1&AiJ*£4 >T ^ -'fg 
[0105] %a7C%^g (TES) 

A1C1 3 6H, 0 

CoCla 6H, 0 

KCr(S0 4 ) 2 12 H* 0 

CuCl, 2H^ 0 

H 3 BO, 

KI 

NhS0 4 Hz 0 
NiS0 4 6Hz 0 
Na* Mo0 4 2Hi 0 
ZnS0 4 7Hz O 
[0106] T4DNA VH—M 

"Molecular Cloninq-a Laboratory Manual " ^2fi£, 
Sambrook, Fritsch SO'Maniatis, 5.60-5.64 (Cold S 
prinq Harbor Laboratory 1989) RO'Weiss B.ffej. Bio 
1. Chem. Vol 243, p 4543 (1968) CCfe4S 

[0107] qxoip mmmfa 

2W8«»*rttfflSnrC^QXDID ^^«®«Dulbec 
co "A" tablets Kl<k^tSR?nSfeOT*l TI2 

MthV?A 8.0 g/1 

fltfb*'J9A 0.2 » 

"J >^Zl7K^^ h U "5 A 1.15 # 

y>Hd *3R*y«?A 0.2 * 

pH=7.3 

iris* i i ccaKa*ccisi»uoi^iQ»mii5 -cr*- 

Stiri^&Cifelj^, DulbeccoSOVoqt (1954) , J. E 
xp. Med. 99(2), 167-182 <DMffl^CCtg^*TS e #W 

3'-fe>X (sense) rtt^?tltt^ 0 *»W©K»(* 
tthu G-CSF<t4>ffr3ft£fc hG-CSF^S^< &©r& 

So mmm-cmwiztitcmmmz. ±x, 
Lrnassftri>&©r, 7 , b^-^x>^^?t^> 

[0 l 0 8 ] ^y^fWJi^U>^'J n-;U5000« 

#W*ffl»*rtt-rf y u > y y z3 -;l/5000<t 6 

«y h+^yxf i/>^y n -;u5ooo<b fcfjRsnr c> 

S, «TCc*«f«©5IJWW*m-r. 

[o i o 9 ] uttm 

PEC 5000- [ Met" 1 .Ser 17 ' 27 ] hu G-CSF^^tT SSSS 



*TES ^TfB^ffi^^WO^OO.Sml/l ©MffinMPSttt 

O.lmq l* 1 
0.04niq l" 1 



O.OUnq l" 1 
O.Olmq l" 1 
O.OOSmq 1 _1 
O.lmq I" 1 
O.lmq 1 _1 
0.0045nq 1 _1 
0.02mq V 1 
0.02mq l" 1 
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40 



100 ug 
40 Mq 
10 /ip 
10 MP 
5 MP 
100 Uq 
100 UQ 
4.5 UQ 
20 HQ 
20 Mq 

mm A (Sa»20%^»^) 

27.7mcfD# V V 9^ F ( 50fiS%©d, ^ ^ F/50fi 
■XOyya'J Kftfi^i*. *fi¥i$tfH 1 S7673 t 
ifcS2.59) Srl.O ral©*ttMCC»»SWc. #*«3r 
ISS^b/cPEC 5000-[ Met" 1 .Ser 17 ' 27 ] hu C-CSF©*?§ 
m ( 9 mq/ml) 1 ml *SlC*S$£*g <* ttJKorMI 1 ml#©* 
20 3 Ch6 2ia©««4«6U, J5« 

2xo. 5ml dO^KHM^fflb^r^^^eVfri^-rir^. 
fl^tifcM^^^nn^ F y F©*S*r 
fi^KSMSS-li, -«JJMS«a»0/c. srcccttlJRLfcje 

±icm&l>. 'X^XC<DU&-CJ&BLXm2 lmm©X^ 
7U*mc a C©^^^S*WKOTAffl0m(j©aj|% 
*T4f^ (depots) il/c 0 5fctvc2ml©**V-f F 

(QxoiD)j^M^3J^<bo.o2%©^ h y •>A7yFi*d 

WT*:/^;****©/^^?^***^ 37 0 Crafjg 
ffl^bfco PEG 5000-[ Met" 1 .Ser 17 ' 27 ]hu G-CSF©fifc 

Wtt«»©hpic»W«:cfcoriBIJEU, gi3SI©l5l»fifcffl 
ZWtiiLtc (His»JH) . 
[0110] g|tfcffil2 

PEG 5000- [ Met" 1 .Ser 17 ' 17 ] hu G-CSF^r^WT Sil^ 

m&WB (15.36 %©sa»^»^> 

155.43mq©!l<y 5 9* F (5Qftfi%©d, l^^F/50 
BIXOyUayFftl^ fiS¥^J^S779i.2 f 

£2. 0ml ©*ftMCC*»S*fc. #*« 
3-CiSSLjfcPEG 5000-[ Met' 1 .Ser 17 ' 27 ] hu G-CSF© 
7ta§M(10.56mq/nf|) 3.79 ml«ri««g^«3 * (8R«gKtt 
f£©fifi«104.94mqr&&) ^Cl*t?JJ!lJl2.0 ml^©*ft 
KKiBWS**:. cn6 2WM©MK<:B^U. jW4 
xo.5 ml»©*SMl^^7XgS5:^-n^c 0 f# 
6ftfc»*4y >oo^jf>/Fya-^ F ©?s^ r K 

so u ^ci^c©jasr^ orws lmmOX^^Si u 
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<Di- r V V AT V> K £ ? *©/jM^ > 
K^tf^rAfri. s/C-CBt^U/c — S<D^PSr*t4lift 
SrBXfflU $»&i|g|g&£fii?EUfc„ PEG 5000-[ Me 
r 1 .Set- 1 ' • " ]hu C-CSF<Dtea«i«i*<Ohplc^K: «t 0 

[oni] \mm\ 

[Met" 1 , Ser 17 - 27 ] hu C-CSF^m!4r^Wr €»a^Stl±l 
SSlXffiJi&Bl 10 

fflJtS&C (20%©gfiSM£lJP£) 

160. 7^0©^'; 7^? K (50*S%©d,"l--7^ K/50 
SSXOJ'tfra'J FK£6ffc fiS^iSj#^S7673, ^ 
#ffcg2.59) £2.0 mWfcmmtfC&MSittc. [Met" 1 ,S 
er 17 - 27 ] hu C-CSF©7kS?gC10.0mg/m1) ©4.088 m"l£ 
^f£M3tt#t,>-CJ3IJfi2.0 mlfl^g^CigflgSt 1 : 
/c. Cft6 2«g©?§?££iS-£l/. Mfi2 xo.5 ml#© 

awstsiiofc. 95-c{cftniiufcSS*w-rsttE7-ux 

fi£0UT«3 lmm©xyy«£f#/c 0 CVXvT-fo&W 
Wil-X*:#74mc<(Dnm* : g?2>7 : #tLtc. 2ml©** 
V-f K»^»?g<h0.02%<D^ h >JVATZ> F£*£» 

3tt/c„ [Met' 1 , Ser 17 - 2 7 ] hu G-CSF©&Hitt$<*©hp 
ic$Mfffc<fc*>«SEU gfif©«SftHl4SWlfc (0 

16#jKQ . 30 

[0 112] tb^2 

[Met" 1 ,Ser" ' 7 ] hu G-CSFi y ^l/PEG SOOOiSr^W 

120.66mqZ>7}<V 5 2? F ( 50MS%©d,l-^ K/50 
lf%©i"j3'JKfti^ M¥^#^*7673, ^ 
#ffc|g2.59) £2.0 mWfcmMlC®m2i±?c a [Met" 1 ,S 
er 17,27 ] hu G-CSF<D7K^?Sao.0mq/ml) ©3.935 ml £ 
m£&,&Z*t'X^V)i<.WmtiCAtltc40.82 mcfZ>jt?)l<PE 40 
G 500O£^Wr£?§i&2.0 mttCfeMUtc. Ctl621S 
©?g$£*l^U SI12XO.S ml©*il«* , m»T*7'5 

[0 1 1 3]fl6n/cM4, isiruujt *>/K'J3 
-Ji/K©?S43-Cie^{c»iS$-a-, — fciftWfliaKkfc. 95 

WSfcfcSS^fCS^U ^^-t?C©MS-C)?R^L/-CWS 1 
mm©X^yt££f#/Co C©y y^tfWrLTAft^q 

oiMS-rs^ii/fc. 2 mi©** y ^ vrnwrnm 

mtO.Q2%<Di~ h 'JfA7yFi^WT5^7^?-? SO' 
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^^©/htf^ic^^An. 37-crBt®u/t 0 — mors 

Pi-CTktt^^BXtllL/. ^/c&ig«?££*i3tO/c. [Met 
-^Ser" " ] hu G-CSF©ftm«J®f*©hplc##T«: J: 9 

[oi 14 3 mi&m3 

PEG 5000-[ Met^.Glu 1 ' .Ser"'' 7 .Ala"- 1 " ,Lys 50 ] 

hu G^FZ^mrzmmimmmmmim 
mmE (20%©sa«^«^) 

120.34010©^';^^^ F (50*fi%©d, 1-7^7? F/50 

jt*%©y"<;:a f*s-&#. ms&tefo^m.i&i, ^ 

#tfeg2.59) £2. 0ml ©*tffi&K?g8?;S-fc»:/t. ##W8 
TlSSgl'/cPEG 5000-[ Met" 1 ,Glu ls .Ser 17 ' 27 ,Ala 
i6. j» .Lys 10 ] hu G-CSF©?K^M (l0.7mq/ml) 3.738 
ml£«M&*i3tt\ ^t^-CSIJS2.0 mi^-©*^«:^P 
L/C Cfte>2«®©?§?££ig-£U SlJ12xo.5m1^ 

£ V> 2 a u y 2 >/ F 3 - * F ©i8#-ciS « (cftft 3 

c©?a@[-c^u-rji$ 1 mm©X^y«£f#/c 0 c©y 
vy&^fftori^onig©**^**^* io/c., 3c 
i^tcne.©^, 2mi©**y-Y mwammto. 

02%©?- V •> AT i> F £ £^WT£ 7*7 * ^ » *S!!© 

/ht*>icAn. 3rcrst®Lfc„ — je©ifflwc*t4aiff 

5:ltliO, Wfc&ISWftfctiEfcb/e. PEG 5000- [ Me 
r 1 .Glu 1 5 , Ser 1 7 • 2 7 ,Ala 2 6 • 2 ' , Lys 3 0 ] hu G-CSF©J&aj 

»&#©h P ic#w&tj;9«'j;eu sa«©^asscw*# 
[0115] m&mA: 

PEG 5000-[ Met" 1 , Arg 1 1 , Ser 1 ' • 1 7 • 6 ° • 6 5 ] h u G-CSF^r 

ffl^s^F (20%©sa«^»^'i<';^y"^ f> 

120.40mq©^'; 5 F (50lta%©d,l-7^^ F/50 
Il%©^'j3yFftl^ft, *»^^S7673, ^ 
^t&S2.59) £2.0 ml®*IW»C«SI»3*3'fc. ###17 
-CUSSit/cPEG 5000-[ Met" 1 .Arq 11 .Ser 17 ' 27 ' 6 0 - 6 5 ] 
hu G-CSF (ll.5mg/ml)©*^3.478 ml£iSMf£^3 

©^?S£il^L. SIJ12X0.5 ml^©*i^^£ffl^T^ 

Fya-^FOyStf-cat^Cciffe^lf. -^i«S^L 
/c 85'c^un^L/cSM£wrsttJEy'u^£ffl^r« 

lmmOX^y&^rfftfc., C©X^y^£^)»rUriK) 
72mq©fifi£W-r-5)-rd<<fc L//c 0 ^C>"CC n^©^ 
£, 2ml©^"+y-f F#?®M35?S<t0.02%©^- h U A 
Ti^ Fi4dWT5^^?7 i'SSi©/ht'>(CAn > 37 
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Ofc. PEC 5000-C Met" 1 ,Ar<f 1 ,Ser 
.,.,7.60.^ -, hu c-CSF<D&aW*ift<Dhp1cCCj;0i>J3£ 

l. sa©©^sssta^»mL// , c (S2o#m> . 
co i i 6] gams 

PEG 5000- [ Met" 1 ] hu G-CSFfc^Wr^a^fifetfiSi^ 

mm 

a. *§hk& 

120.11mg©# 'J-^^f K (5(3IJi%©clJ-^^^ K/50 
M%Oi"j3 l JF*i^, M¥i$tfH 1 S9429, ^ 

#tfeg2.02) £ 20^©&*^«^W*i1® it 3 # 10 

/c„ PEG 5000-C Met" 1 ] hu C-CSF (l0.7mg/ml)©7|qg?K 

3.738ml£<t*SS£*3l3t!\ ^t>-CSI«2.0ml©*^«: 
i§8?L/c 0 Ctl^2ii©i§i%i^L/. S'JS4xo.5 
ml^^i^^fflt^Ttf^X^^T^/c,, Uhtltc 
m^.^^aujt £>/F y K<Dfgtf-Cil^JciS 

mzG. -&«M$£«gL/c 0 65*ctcjnj»i/fc3a8*w-r 

/SM%<D^ h WATi? F©?8*&2.0 ml^r^tf 

*sg©/j^MtAft> 3rc-esfjg5b>*c 0 -^©rapi 

T?*tt«t*fcIRUl,. «rfc«c««**«?i5U^. PEC 50 
00- [ Met" 1 ] C-CSF ©&W itM#<D hpl c##Tit «fc 0 Mfe 

l. £em©j&ss[Hj£f?tajL/<: («t©«i#m) . 

[ 0 1 1 7 ] B . 

4.og©:j<y 7i>? k (5osa%©d,i-^i'9 u K/5oms 

'J F M»¥*>tf^«9429, £#ffc 

S2.02) £i6.omi©i^PP^ £>it?§B?3t5\ i^FKr 
TtClESL/c F ^JH500* *:i?i-<{ If-) . C© 30 

^SiKtCSKtt^ h ■J^ATK^fg (20mq/im)©4m1*?jSttI 
L/c„ ^40nn©ag@7k£?3s*uL. tttn&a&&1R&#' 

*Ef&L/c. •^■vmmMM.m^m^xv>^un J t 

tc©Mft©t f y VAmz&mmicmu-em£.Tic 
coils] nhtifcm&fc<D-r v y v M-m.no. sm* 

2.0ml©^S7k^^$-a-/ > c o PEG5000-[ Met" 1 ] hu G- 
CSF (I0.7mq/1) ©7jqg?&3.738 m"l£a!i!£$£**3 # 40 
l»TaUi 2.0ml©^.S7k«:?§«L/ > c o »6ft;te»i«*» 
a^JtC^ftlL. S-&L/C KIJfi4X0.5ml #©g£]g7K£ 

©fifiSrWTST^iL/c. ^^cnf>©f*5r, * 

*v A F^KM^(cAn> > co.o2afi/gfi%©^ f y 



- 3 2 5 5 9 

34 

fcTXCAft, srC-CBf^L/c. — S©raPS-C7ktt5Sft?r 
BttHU §r/c£c*g«?££Ji?EL/c. PEC 5000-[ Met" 1 ] 
hu G-C5F©SfcW«&#©hpic##TK:<fc«)9ML. 

©«s«ca«:mmo/c («T©m#M) . 
[0119] mxms 

PEC 5000-[ Met" 1 ,Ser"] hu C-CSF^r^WT -SaKfiJcttJ 
A. 

119.75mq©^y F ( 50fiS%©d,l-7 * ^ F/50 

UXOyjaV FftS-^ft. SS3 1 i$tfH L S9429 1 ^ 
#ffc@[2.02) ^20mi©^7K^«I^W*i^K«:^3-& 

/c. ^%mwemULtcPEG 5000-[ Met" 1 ,Ser"] hu G 
-CSF (8.08mq/ml)©7k?§fS4.95m1?:*$SI£^3i*. 
r^lJS2 . 0 mXfXDfcgtMicmM L tc. C ft h 2 ff S©?g 
®£®£L. «")S4X0.5ml #©*gt^£ffll>T#7X 
S»*«>-n»ftf. f# 6 ft/cjgjg£i^PP <) 

65-ctcftn^ l/c^£ wr Steffi?' u x *ffl^r 

mittyc&cmSV.-X^-Cf&BL'CBZ 1 nrn©^7^ 
«£f#/c. C©^7 7-®^W»fL-C^J70ng©fifi^Wr 
Sf^iLfc. ^^-CCft^©^^*. **V-f F»Bl 
iS«?g©0.02«fi/SS%^ F VVJ*Ti? F«g2.0 ml 
£^tr&7'5X5F * ^©/M^MCAft, 37-CT Bfjg 
L/c c -5e©IWWC*14«»*lRmo. *rfcttl»«** 
1i^t/i:„ PEG 5000-[ Mer^Ser*'] hu G-CSF<DSfcW« 
^©hplc^WCCjcOS'JSU. ®aM©|gW&W?:#W 
L/c («T©St 1 #M) . 
[0120] B. TKtt^ 

4.0g©4< 'J7^?K ( 50jfcS%©d,"l-7 f ^ F/50fifi 
%©^'J3'J F*l^, SS^^S9429, &ftWL 

m.2.02) ^i6.omi©^^pp^^>ic?§^3i± > im®i 

TiCiHHL/c (^X h5JH500**^^-rif-) . c© 
t®&icm&iMi- b 'J V A(D7j<^jg (20mg/(til)©4ml?:?^ 
ftDL/c. S"Jfi40m1©^IS7K^^H]L, ifaNBJ&fife^igJ 

©?Sd3-cie%{cifM3-ti-. -^MI£^L/c 0 il>TC 

©a^(*©^ f $ Att£ttffli&K£fi'rKffiT«cWj« 

L/c„ 

[0121] ^O.SOmqtDI^S-^ft©^ h y ^ AJS?r2.0 
im©^®?^^^!^^-^^,, PEG 5000-C Mer'.Ser 17 ] hu 
G-CSF (8.08tnq/l) ©7k?§?g4.95m1*iSMI£^Sl±^:Ci 

-C«|JS2.0 ml©35ia*tc*»byfc. »6ftfc«iK*»» 
^CgsfltlL. S^L/c SIJa4xo.5ml ^©^STk^ffl 
^-CTV^X^gl^KI'-n^/Co ff 6ft/c^^i^^PP^ 

^«L/c 0 65'C«:ttI^L/c®g^WrSffiFf 

c^T^iejs^^^tc^L^^r^L-cjis 1 

rmi©X7 7'«5:f#/c„ C©X^7'«?:^]»rLTi^80niq© 
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4 \ : mwm.ffi : micAtxtco.o2m.m./&m%<D-}~ f^a 

TJ*KJ6*2.oni »^ *SSf©>M^>«: 

U %itctj:®ffimZffi3tl>tc. PEG5000-[ Mar 7 ,Ser"] 
hu G-CSF©Scffltt^or)hplc^*fK:J:Ozl'J5£L/. 
^©^Si&fflfcliaiU/c («T©*HMH) „ 

[0122] mmw7 

PEG 5000-[ Met" 7 .Arq 11 - 16 .Ser" • * 7 ■ 60 • 6 5 ] hu C-C 

A. *atBK£ io 
120. 72mq©# y 5 * ^ F (50**%©d, l-7i»f F/ 

£#tfcg2.02) £2. 0ml ©&*&&8R^r*tt®(C?§BS 

#3r0dl9Tl)iSS!l> /c PEG 5000-[ Met" 1 ,Arq 
17 - 16 .Ser" "- 60 - 65 ] hu G-CSF(ia.53mq/ml)©7tq!§ 
«3.47tol*BR*gK«3-»^C»"CgO«2.0inl 
BSO/c. Ctl6 2ilOgl5:ii^l/ 1 »'Jfi4X o.5ml 

e>©-r*£> 4 \:mwmffim<cAftfcQ.om&/ 

» *«©/JM^>K:A*i. 37°CK:JiTja b7c„ — fe<Dfflm 

■c*im&zmmv. mitftmmm&mistt. peg 50 

00-CMer 1 .Arq 71 - 76 .Ser 1 ' "-"-" ] hu G-CSF©Sfc 

m«^<*©hpic^*f(cj;oa>j^u. sast©*»s«H* 

L,7c (JiTF©fl 1 #JB0 . 30 
[0123] B. 7K14ffi 

4.0q©*)<y 7^ b* (50fifi%©d, l-7#^F/50fi 
a%©^yay Kftffi-£ffc» M¥iiJ#?-*9429. 
ifca2.02).£i6.omi©y*aa^2>(c^fl?3# < iS59 
KTiciHS Lfc ( A x h v ;H50o*^e A If- ) . c 

©^jSKfi^K^ h 'J ^A*?§fS(20mq/ml) ©4ml£fiS 
JllUfc. SIJ*40ml©j&S7k£8sflnU Sjftffl&Sfefl-tfc^ 

-ju ^©^ctiriL^jc^iss-ti-. — &m&&.iMbtc. m 40 

l>tC(Dl^(Df h y^A&^^itfrJC^fiTX^T 

[0124] H9.7Unq©M^©^- h 'J V Aifr&2.0 ml 
©^@7KfC^-t5t3-tf7t 0 PEG 5000-CMet- 1 .Arcf 116 ,Se 
jjz.ir.^.ss -j hu c _cs F (i 1 .53 mq / f nl)©7k?§?g3.47ml 
*aU6K**Sl*. ^C^r«IJ»2.0 ml©^S7K(C?§^U 

5 mi^^STk^fflc^r^^x^s^r^-rt^Co f#e>n 
fcjgjfcfc^n w # >/ F y 3 -ju F©*8«£ "CE^tc 
»»3-tt. -&«!M?£*iL7c 0 aUH&ttsfc&m*. 65 50 
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£U ^t >_ C^brj»3 lmmCX^^iL/Co C© 
X7yfe^:^J»TLr^70niq©afi?:Wr-57 r 'i<<!: l/7c„ 

/c0.02«a/^»%©^ h 'J^ATiJ K©^M2.0 ml* 
^WT&^X^^S^/hl^tcAft. 37'CTBfSl, 
7c. ^©raPrf-CTktt^^BXtUt. 8rfcfc*8S5i$*fii 
3t07c. PEG 5000-C Met' 7 .Arq 77 - 76 ,Se 

r .7. J 7.6..6 5 -, hug-csf ©am»iSf*©hpic^-*f{cJ: 
JH) o 

[oi25] mmm8 

PEG 5000- [ Met" 1 , Arq 11 - 11 .Sei- 7 ' ■ 1 7 • 65 • s 5 ] hu G-C 
A. 

120.1inq©^y F (50*fi%©d, 1-5** F/ 

5oaa%©^y3y F^a^f*. *fi¥^ ; f*9429. 

^#1*^2.02) 3:2.0ml ©&S*i^&^W*ir&K?§7W 
S-a-fc. #^14rtH{0/ > CPEG 5000-[ Met' 1 ,Arq 
i,,7 3 Ser 17.27. 6>.6i ] h u G-CSF©7K)g?& (10 . 93mq/ 

ml)©3.66ml£#C*Sf£*gi* -t+^t<^glJS2.0ml ©*S^®! 
JC?§)SL7c„ Ctt6 2«gl©i§&£tI£U SUS4X0. 
5ml^©*^*ffl^-C*'7Xl?S ; &*9>f (r»y£. 

■fcteM* isf&uj* % >/ F y a — Jl/ F©fgtp-Cit% (c 

-^^^L/7C„ 65°C{Cflnj»L/7C^S*W 

^-CJ&ffJG-C/fES 1 nm©Xv^<t Ltc. C©Xv^" 
«?r^»TU-C^80mq©Sa ; &Wr-5>f r 5i<<i:L//c„ ^C^T 
cn6©f^. **V4 b'MMM$immfrLtco.o2 

m&/^m%(Di- v y vatv> f©ssr2.o mi$r^wr 
67*^x5=-^^M©/M^>oc^Ab. srcrw^L/Co 

-S©raraT7kffi£i**HXUiU *fA:tt«««*a0l5 , v 
fc„ PEG 5000- [ Met" 1 , Arq 11 • 73 iSer >'. »'.••••» ] hu 
G-CSFWfiScHiK^Ohplc^iCi^S'J^L/. SfiM© 

MS»u?rSffiU7c axwmimm) . 

[0126] B. 7k14^ 

4.0q©tf'y F (50afi%©d, l-7^^K/50fi 

■XO^yay K^M^ft, Ma^^-S9429. ^ 
^2.02) ^16ffll©y^PO^ ^>iC?g>W$-lf. ^P»r 
TJCiBBL/fc (-<X h ^^H500^*^^W-tf-) „ C© 
^(Cfi^K^- h y -i 7 A©7K^(20mq/ml) 4ml?:?gftn 

t/c„ siM40micwKSzk*»*nu. drnftsnftmaM 

^L/fc„ f#6n/c^^*^^an^^>/Fy3- 
^K©»S I t , t?ia%K^a!3ii. — «J!RBflE«l/yfc. C© 

Bf(aL/7c 

[0127] 120.71mq©a^©^ h y?Aifi*2.0 ml 
©^STKtC^U § PEG 5000-[Met" 1 .Arq 1 777 , Se 

^7. 77. .»,6. -| hu c _ CSF cr) 7 J<^( 1 o.93mq/ml)©3.66m 
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l£$J£$&&$-t*;*orj3lJS2.0 mwm&fcici&Mu 

/c mhtitci&m*ffinmmyncmMis> ii^L/c. so 

S4 xo.5 ml#©i;a*£ffll,>-C#7*§§S:«>-n> 
fc\ f#6ft/ci§?££>>*ppy *>/ F y a-* K©?S 

fc„ ^^-ccn^©^, **v^ Fttfftttffii£cc& 

*>l,/c0.02«fi/Sfi%©:J- h V >5AT^ F©?§?g2.0 10 

W&Wtl'tc. PEG 5000-[ Mer 1 ,Arjf ,Ser 
"■" ] hu c-csF©ttffittjat<*©hpic»«f«:j: 0 

[0128] IBttW9 

PEG 5000-[ Met" 1 .Arcr 1 - 34 iSe r 1777 - 6, '' iS ] hu G-C 

sF*£*rf zmmi&tiimimmm,® 

a. *mm& 20 

120.65mq©# *J 5 9 ?• ¥ (50fifi%©d, l-^^F/ 

5<aia%©yy=jy F«t^». ms^^sioeai, 

&MUX1.75) £2.0 mi©takei«fe^*aiKec8K 

l//c„ #^^20-ClSS{L/cPEG 5000- [ Met" 1 ,Ar 
(f 1 '" ,Ser"'"'"' ,! ] hu G-CSF©7k?g?£(10.5iTiq/m 

i) ©3.810 mi*aagfas«3-a-^i>T^ja2.o mi©*i* 

BSraf&O/c. Cft6 2«R©*«*ift£U J!!14x 
0.5 nn«-©*ftH*ffli»T^^S»*i9>-rc»A£. f#6 
ft/c?S?&£i^PPy £>/F y 3— ;U K©*S4 3 "C0S'% 

L, ^-O^LTJIS 1 mm©X^7'Si U/c. C©X 
^^S*^»rL'-Ci^70nig©M©7 t ^<bbfc < , ^UfC 

s/^a%©^- h 'j^Ary F©j8ffi2.o 

^^^^^©/jNhfXC^AL. 37'CrfH^G/c - 
5E©IHH-C*te«{**BtttiU Wfc&««iK**§3fc0 
/c„ PEG5000-[ Met" 1 .Arcf 1 - 14 .Ser 4 7 • ' 7 ■ 60 ■ 6 s ] hu 

G-csF©»Utt«»©hpic9*?«c j: *) aceu maw© 
a *»a l tc < «t©» i #jr) . 40 

[0129] B. TkttS 

5.0g©*H»J-5^^F (50ttfi%©d, l-7^^F/50fi 

a%©^ypy f#«£#. *«^^«io69i,^ 

ttftl.75) £2anl©^?PP^ £>(C?g8?;*-y\ 
TiciEgbfc (-fx h^Hsoo^-t^-i'if-) . c© 
S^JC*^®!^ h •> A©*^f£C20mq/m1) ©5 ml?:?® 

»nu/c„ sijS5omi©p&@7k*8sflnu SfeNB&ae^tfc® 

/c ^PP^£>£[5|i^#£fg©l£fflK:j;9 
L/c. #ffc<Bj£ ^ f p p * # >/ F y n -;U F©?S 

*"Cia%«:aBe3-tt. -mummuit. nhtitcm^ so 
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[0130] 120.15mq©m^ft©^ h 'J -5 Aig£2.0 ml 
©a£g*Kl#fS[ 3 -S/c. PEG 5000-[Met" 1 ,Arg* 134 , Se 
r"'" " " ] hu G-CSF(10.5mq/m1) ©7k?§?g3 .810 m 

/c. f# h tifd&WL* V> t> P P * £ >/ F 'J ^ - K©fff 

4>-ciL^K:^s-a-. -Mfeffc^o/c. so-CKi^t 

KiS^U »>TiiLtf3 1 mn©X^y*«i 0/c„ 
C©^7 7'^^»fLri^75mq©fifi*WrS7 r ^i O 

/c„ cn6©fii<txi.»T. F*BM8««<ciS 

*ib/c0.02MS/§a%©^- h y VAT i> K©i§?&2.0 

mi & v x * * sg©'h f > tcsi a u . irz v 
ntjao/c. -s©rapi-c7Ki4^ft^i^*u. ff/c^Mflg 

jS^rffi^cL/Co PEG 5000- [ Met" 1 ,Arcf 134 ,Ser 

»»."."••• ] hu G-csF©&a«i«f*©hpic^(cJ:y 
[0131] H^io 

PEG 5000-[ Met" 1 .Arcf 1 • 4 ° ,Ser" • 7 7 • 60 • 6 5 ] hu G - 

csf ^wr-sii^ftas^iffiRSiBj 

A. 

120.74mq©5i< 'J7^f K (50Ka%©d, l-^^^F/ 

5ona%©^y3y Kfta^i*, ss^^sioegi, 
^tfcKi.75) ^2.0 mi©^7Ki^ffibiR^W*B*KK:^[fi? 

#^F!l21-CiSS{L//cPEG 5000-[ Met' 1 ,Arq 
"• 4 ° iS er ,7 -' 7 - 6,, ' 6S ] hu G-CSF(10.6mq/n»1) ©7K^ 
j«3.77ml?r«M^3-ti-^^-CSiJ«2.0 ml©*i^^C^ 
JgU/c„ Cft6 2«H©»«*«^L. SIJ«4X0.5ml 
^©*ftS?rffll>t^5XgS^i<))t^/c. »<=.ft/c^ 

* >/ f y F©^*-es%cc^ 

-&.ffl£&%kLtc. 95*C«CftB»L/c3£S*^fr€) 
?r^»fL.-ri^85mci©llfi?:Wr-o?f ; ^iL//c <> 

wy<&m%<Di- v y ^Ayy f©^2.o mi^wrs 

f*i©/ht*>^^AL,. 37*CTl?i»L/fc. — 

je©m»-e*tt«tt*ifc* i/Sf fc«c«flKK**B3(is o/c„ 

PEG5000-[ Met' 7 .Arcf 1 ' 40 .Ser 1 7 ■ 7 7 • 60 ■ 6 s ] hu G-CS 

F©atHtt^©hplc^WtCct K) ffliJ^L. sa«©^s 
ftffi*©fflL/c (^T©«l#flS) o 
[0132] B . 

5.0q©^<y "y^f-Y (50MS%©d, l-v^^F/SO* 

s%©yypy Kss^f*. »«^^aio69i,^^ 

ffegi.75) ^201111©^^ P ay £Mc?gfS?3t*\ ]SM»r 
TtcffigL/Zc (-fx h^->H500^*^^--('-y i -) . c© 

®S«:fi^^ h 'J O A©7k^?K(20niq/ml) ©5m1*?g 
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mi>tc. sijfi50mi©^§*£8s*nu afflftfifefl-ifc^ 

[0133] 120.20mq©iM£r{*©:f h y ?Aig£2.0 
mlO^.§7k«:^l5($-ti-/c„ PEG 5000-[ Met" 1 ,Ar 
q ,, - 4<> .Ser 1777 * 0 - 65 ] hu G-CSF(10.6mq/ml) ©7k 
^3.77ml£dRte$£$$t^Xl>TSIJS2.0 ml©^g7k«: 10 

ft. g«4xo.5 ml^^.S^ffl^Ttf^X^JJiS:^ 

fc. t©*7:/&£^KUTi&72mq©«s£W-r£7^ 

«:^^l//c0.02fia/lffi%©^ r *)KT*J> F©&® 
2.0 m1>Sr$WrS7'7^5=- ^^<D/hb'>{C^AL. 37°C 20 
t?»»Lfc. -JE©IHIW"C*tt«»*BiaL. JPrTc&lg 
fK&£f§3fcU7c,, PEG 5000- [ Met" 1 .A^ 1 - 4 " ,Ser 
"•"•"• fs ]hu G-CSF©&HN*^f£©hplc#t f TK:<J;r) 

MJEU Se«©^»)BttH*»Wb/c («T©I1# 

[0134] mmmn 

PEG 5000- [ Met" 1 .Ala 1 .Thr 3 ,Tyr 4 ,Arq 5 ",Ser 

] hu G-CSF*$WT^a^SftUMSi*fflJ3t 

a. immm 30 

119.79mqCDd< , J K (5(&&%<Dd, 1-9#^F/ 

50«S%©y'J=J'; Kit*^(*. ««¥^I^S10691, 

^»»tti.75) £2.0 mi®fl^eteKtt^*a$Ktc«M 

S-S/c. ##0>l22ri^ML//cPEG 5000-[ Met" 1 .Ala 1 ,T 
hr 3 ,Tyr 4 ,Arq s ■ 11 .Ser 1 7 • " ■ 60 ■ 6 s ] hu G-CSF(12.6m 
q/ml) <D7K^3.175 ml£i!Rfgf£*i3 .0 
im©*»MtC*J»0?t. C*l6 2«©i®M£?i£U 81 

fi4 xo.5 mi#©;»Kifc&*fflc»T;tf9;*??&£KP'3*t> 
/c 0 nhtitd®WL*i> foa>*>/K'J3-;i/ F©*S 

C©X7^«£WKLT^80mq©Sfi£Wr£7 r tf £ L/ 

fc. ^^tcnecf^, F»Bttffitttc$ 

^U7c0.02aS/§S%O^- h>;-)A7y F©?§?&2.0 
inl^WS"*^*^ * i»K©/htf>iC^Ab37*Ct?fl? 

&W3tLtc. PEG 5000-[ Mer 1 .Ala 1 .Thr 3 ,Tyr 4 ,Arq 
'■".Sh"'" ] hu C-CSF©ftaW«ft®hplc» 

wtcfcoawjeu »aK©*«ttffi«r»ai,;fc («t© so 
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« 1 #J80 . 
[0135] B. TkttS 

5.0q©^'J F (5C*ffi%©d, 1-9 F/5Qfi 

■Xoyja'J FftS^f*. SS¥^^FSi069i.^ 
tfcgl.75) ^20ral©^i'PP>^>tC^$-lf. flfMK 

rrieso/c (>fx h 9^1500* *s?^*-( if-) . c© 

*§j?$tCS:R&:J- h y 3 A©7k^?S(20mgAil) £ 5 mljgfln 

u/c„ sys5omi©Mg*£ayjiiu a«Kcefe»iw»** 

£j&L/c„ ^rS^JSSSrffli^-Ci^PPy f 

»6*i*fl-fft , ft*5>* pp^£ >/F'J=J- 
;UF©®4Jrfii3fcft-if3tt -^^Mie«bfc 0 C© 

*£{*©:>- h <j ^At^i^-ciiiKfiaTX^TK 

[0136] 119.67mq©|ga^(*©^- WO Af&£2.0 
ml©^S7k«:#tfc3-fJ-fc 0 PEG 5000- [ Met" 1 .Ala 1 ,Thr 
3 .Tyr 4 .Arq'- 11 .Ser 17 - 17 - 50 65 ] hu G-CSF(12.6mq/ 
ml)©7kig?&3.175 ml£<fifi§!&li3-e&l>-CSIJ:B2.0 ml 
©^S7kCC^L./c„ f#6ft7c&$£iiuSE!&$^£8sJJD 
U ig^L/fc 0 S'JS4 xo.5 ml^©^.@*^ffll^-C**7 
X^Si* (5> f I > fci„ f# 6 ft /e?§& 5;y^ooyjf>/ F 

m&mi*z%±t£M'&U'X^'cjmuxm2 1 mm©* 

^«£f#ft:o C©X9:/tR£^lifrUTift90mq©M*£ 

^iSW^K?§^Ufc0.02MS/SS%©^ r U "5 AT 
^ F ©?§ $2 . 0 ml fc^WT ^V^Zf-v? K©^ t* > K 

sai,, 37-cx:mffiutc. -je©i«Rr*tt*«»*iRm 

L/. tffc^C^fl5^ffl3tUfc„ PEG 5000-C Met" 1 ,A1 
a 1 .Thr 3 .Tyr 4 ,Arq s - 11 .Ser 1 7 • 77 ■ 60 •• s ] hu G-CSF 
©)feffi«*ftyi^©hplc^«TiC «t 0 a"MU . SfiM©^ 
«)feai*#HiL/c («T©il#i) o 
[0137] jjgjffjjlg 

PEG 5000-[ Met" 1 ,Glu ls .Ser 17 77 ,Ala 76 " .Arq 30 ] 

hu G-csF^^wr-sa^sfems^mffi^ 

A. «»BK£ 

120.25mq©;J<'; F (50fifi%©d, 1-5i»^F/ 

50fifi%©f 'J3'J Fftfi-^f*. ftjtTttaTOUKSl, 

*2.o mi©«t*i1fBttRdW*»M«:S» 

S-ti-Tc,, ##^15-CISS5{U/CPEG 5000-[ Met" 1 .Glu 15 ,S 
er 17,77 ,Ala 7 *' 7 * .Arq 30 ] hu G-CSF(13.8mq/ml) ©7}c 
?§^2.899 ml?ri»fe^3- , i-, #a»TE'M2.0 ml©*i^ 
SSKMlfc. CtT6 2«©^?S^ig^b, JS'Jfi 4xo. 
Sml^^K^^ffl^-C^^X^fgl^^-n^c. f#6*l 
/c?§^ 5? ? P P^ ^ >/ F <) =i F©fStpTlL^tC 

teScstL — fcattsiaitLfc. 90-cfcjjn^b/cSM*^ 

^t^-C^UTJl^ 1 mn©X9^?rf#7c 0 C©X^^ 
^^KL/Tmoo mq©Sfi^rWr-5>T ; ^<b Ufc 0 ;X<-i 
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02M&S&m%(Dj- h WATiS F©i§*&2.0 ml£$*r 

%l,ic. PEG 5000-[ Mer 1 ,Glu 15 ,Ser" 1 ' ,A1 

a' 6 " .Arq"] hu C-CSFCfiJtHi^ftCDhplc^^TCCj; 

ffl) o 

[0138] B. *1*fe£ 

S.OcfDtf')???- F <50M%©d, l-^^F/SO* 
t%©i";3'J Fftfi^tt. »S^^filD691,^ 10 

T«CffiS0fc h^HSOOtf-ti^-flf-) „ C© 

JUFOj^cf-Cit^tC^^-a-. — ^^iSL/c. c© 
fi£#©:f h 'J •fAJS^C^-C^fflBU^ja-CX^TCC 

[0139] 120.37mq©g[M^©^ h 'J A&£2.0 20 
ml©^S*K:#tfcS-&7<:= PEG 5000-[ Met' 1 ,G"lu 1! ,Ser 
,A1a J6 " .Arg 30 ] hu G-CSF(13.8mg/ml) ©7k?g 
$2,899 ml£$i&$S«$t^t,>-CSIJ:fi2.0 m1©^S7kiC 

fc„ MB4X0.5 m1#©^.S*£fflt,>T#^X§g§£«9> 
•n f# 6 ft fcigjg £ P P y £ >/ F y 3 - A F 
©J8*TiB*K:}&«3ii. — SBMStSKLfc. 95-C(c»n 

^(-^-C^L-rilS 1 mm©X^^5:f# 
fc. C©^5^*^»iL/ri^l00 mg©«fi£:frf 5^ 30 

mic&A>otco.om&/®&%<Di- f 'jfAry f©?§ 

$2.0 ml^^WT'S^^X^^ ^S¥©>ht*>K:JIAU 

3rc-cBfjS0fc -je©i«wc*ttSK<**»mo. »ffc 

t£Wtfim.*Wzl,tc« PEG 5000-[ Mef'.Glu 15 ,Ser 

iA1a ».»» .Arq 30 ] hu G-CSF©jaHi«*tt^i*© 

mrvrn i #m> . 
[0140] mmmi3 

PEG 5000-[ Met" 1 iSe r»'. »'.»!»."• .Glu 111 ] hu G-C 40 

a. imm.& 

l20.80mq©jHy F (50fi*%©d, l-5d^ F/ 

5oM%©y';ay Fss^ft, Ma¥^)^aio69i, 
^»«Ki.75> *2.o m\<Dm7kmmm^*8tMtt®M 

$i±tc. ##^16riS^U/cPEG 5000- [ Met' 1 ,Ser 
"."."».«• .Glu" 1 ] hu G-CSF(12.0mq/m1) ©*?§ 
$3,333 ml€:i«*Sie^3-&. :£<,>-CMS2.0 ml©*ffl& 

5 ml^^Sr^^^Ttf^X^fc^T^rc. ff 6tl 50 
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/cj£&£ i> ? a u jt $ >/ F y => -ii/ F©iS4»-CiS^ ic 

1 rm>©X5:/ffi£f#fc„ COXfT' 
«£i#KLTi&95mg©fiS£W-r Sf'tfi t,fc. 

mS./nm.%<D± h y ^ATv* F©?§$2.0 mlSr^r^ 

€>7*7^?^i'Ss{©^t>K:^AL> 37-c-cBfitty/c 
-^©raPit?*t4^ft*BSlW0. fffcfttftffitt&fflftt/ 
fc„ PEG 5000-[ Met" 1 iSer *». ".«»•"• .du 11 ' ] hu 

G-csF©&ffl«7K1±^tt©hpic^*T«:cfc { 9S , JSL.. 
®©^«&Ui^#aiL/A: («T©«l#i.) . 
[ 0 1 4 1 ] B . 

S.OqfD^V 7 7^ ^ (50*fi%©d, FV50B 
l%Oyj3'JK*l^, ttfi^^-fil0691,^ 
ffcgl.75) £20ml©i^PP->< £>CC?gJ$S;?-t»\ iS3S»T 

TfcffigLfc (47, V ^;l/i500d->^e^^-'Cif-) . C© 
jSiKfCSKK:*- h y ^7 A©7k?§jgC20mq/hil) ©5.0 ml?: 

[0142] 119.83mq©Kfi^©^ h y AlM?:2.0 
ml©^g7k(C^t5(S#>'£: <> PEG 5000-[ Met" 1 ,Ser 
i7. i7. tn. i>» |Clu "i ] hu G-CSF(12.0mq/ml) ©*?g 
^3.333 ml5raM^3-t±^C^-rS'JS2.0 ml©^§*iC 

7c„ SIJS4X0.5 m\ftvmm**m^~Cij^ X^S ; 5r«(I' 
•n^/d. f# 6tiA:»iR*^ * P o y * >/ K tj =i - ju F 
©^tfCit^K^iiSti-. -^i*ife|£^07c„ 95°C(CttI 

motc^m^-r zmm?' ux *fflc»rawsia!i»** 

CCj§*> 1,^0.02^2:/^%©^ h y VATis F©?§jS 
2.0 ml^:^Wr-57^X^ ^^«i©/hb'>(C^AL. 37 

•c-cwttufc. -5e©MRi'r7Ktt^*mtao. sffcft 

Mflff^ffl^tL/fco PEG 5000- [ Met^.Ser 

i7. i7. m. us ^u 111 ] hu G-CSF©^W»*tt^ft© 

hplctCfcOS'JJEU Sai©^ifttH4ItHlfc (J^T 

©il#.i) o 

[0 1 43 3 H^14 

PEG 5000-[ Met" 1 ,Arq ,, ,6S .Ser 1 ' 17 ,Lys 5$ ] hu G-C 

sF^m-r zmffi&mmtmmimi 

A. «»B«£ 

U9.2anq©d<y "7 7?- F (5QSS%©d, 1-5^^ F/ 

5o«s%©^y ay F^a^f*. ms^^fiio69i, 
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ZHtc. PEG 5000-[ Met" 1 .Arq 1 1 • 1 " .Ser 1 ' ' * ' ,Ly 
s"] hu C-CSF(17.905mq/ml) ©7k?§?&2 .224 m\ZW& 
f£*g3ti\ #1^^2.0 ml©*§^tCfgJgLfc. Ctl 
6 2 a©*gfg£i!£ b . X o. 5 ml#©*if&£ffl 

*>/F y a- ^Kc^TiS^ — 

v y ■oi*7v> Fomm.o m-z-gm-rzy?*? » ?m 
©/j\e>tciSAU 37'c-cBfjgufc. — j£<Dr$m-cfc& 
mtezmmb* mcu®mm.*wtftvtc peg sooo-c m 

ef 1 ,Arcf llss ,Ser"-" ,Lys"] hu C-CSFOScffifJ* 

mistc (tiT©ai#fis) . 

[0 1 4 4 ] B. 

5.0cfi)#'J vff-b' (50fiB%©d, l-^^^K/SOS 

ffcgi.75) teomVDi? Puuj** >{cj§8?S-t±iif5?KT 
KEIl/fc (-YXh5;H500**^-rif-) . t©?§ 

StCl^it h 'J -5 A©*^(20mq/m1) ©5.0 mlSr^ 

flnu/co sos5omi<z>a;a*&&j]iiu «tB&a&0K«i 

[0145] 119.82mq©gfcS£-&©y- h V V A&£2.0 30 
imO^STKiC^ff^-a-Alo PEG 5000- [ Met" 1 ,Ar 
cf 1 - 165 .Ser* 7 " ,Lys 5 *] hu G-CSF(17.985mq/m1) © 
*^2.224ml£$M$£«83t»\ 2N,»rJM*2.0 ml©^ 

^b/c. 55IJS4X0.5 ml#©^37K£ffl^T#7;*§'fg 

gp-roK. fie>nfc)giSsyi'aD^j!>/H yn- 

^K©f8<trCfi%«C?W!RS-&. 95°C 

£f#/c„ C©X^7 , «^»TL'C^J90inq(DfiS*Wr€> 40 

«®(C?g^L/fc0.02SS/^fi%©^ h y 'i'ATy K© 
jg$2.0 ml^WtS^X^i. *S?©/J>t>(.c£IA 

u 3rc-cBfjlbfc, -5£©fflrar*i4$<*£iRffiu 

fffc^ffS^^rffl^tO/c PEG 5000- [ Met' 1 ,Ar 

g 1 1 • 1 6 5 ,Ser" • ' 7 , Lys 5 ' ] hu G-CSF©fifc^7kffi£f* 

anT<Dm i #fls> . 

[0 146] HfiSffllS 

PEG 5000- [ Met" 1 , Ser 17 27 ,Lys ,A1a 44 • ! 1 • ! 5 ] 50 



#§9^5-32 55 9 

44 

hu <^F*^?z&mmmm.mmmjm 

A. 

119.83mq©#y K (5GM%©d, 1-5^? K/ 

5osfi%©5"j =>y K^a^ft> afi¥^^-aio69i, 
&&ttfii.75) £2.0 mi©&*ifc^^W*ii&K:?g8? 

##Pl8T^g{b/tPEG 5000-[ Met" 1 ,Ser 
17.27 ^49.!. >Ala ««'»"] hu G-CSF(17.262mg/m 
1) ©7ki§j$2.317 ml£SI*§&*ii*-fc!\ ^l^-eglj«2.0 Ri 

wft.gmK.&mutc. cn^ 2 «©?$?££ ii^u #j 

14X0.5 m^(07\mWL^m^Xfi : yX^m^-t^ 
ic. '&htxftifeW.*V>Vuujt*>i >/ K y a -A- K©& 

C©X^:7«£WKLT:ifal00 rnqCSSSrWTS^tf £ 

mfrLtco.o2mms®m%<Di' b y ^at^ k©^2. 

o ii«rtrfi^^fs *«©/M?>K:£AU 37°C 

PEG 5000-[ Met" 1 ,Ser" J7 ,Lys 
49 " ,Ala 44Slss ] hu G-CSF©J&ffi»7kt4l£{*©hplc 

©« 1 #M) . 
[0 147] B. TKttS 

5.0q©?i<y h* (50fi»%©d, l-7^?-K/50fi 

a%©^yay Fftfi^i*. afi^^fiio69i,^^ 

|5uSl.75) ?:20ml©i?^nP^ S5S9»t 
TiCfHSOfc (-f^ h^;H500^*^^^1f-) . C© 
i@Mcmvm.i~ V y r>A©7Kj§jS(20mq/ml) ©5.0 ml* 

mmvtc. sijfi5omi©^.S7K*8s*nL/. tui«cafi^tk 

TictfffiVtc. 
[0148] 120.82mg©^M^1*©^ h 'J ^A&^.O 
ml©^S7kCC^|J3-a-/c„ PEG 5000-[ Met" 1 ,Se 
r"'" .Lys 4 '- 5 ' ,Ala 4,>51>15 ] hu G-CSF(17.262mq/m 
1) ©?K?§jg2.317 m^mmnn$M'-X^-C^M2.0 ml 

ig-^Lfc. ^Ijfi4 xo.5 m^^m^A^m^rtf-y 

-r i » tco nhutcmw.-ki> ? n u * $ >/ k 
y3-^K©?gd3-ci[^tc^a$-tf. — 

fc. 95°CfCttI^L>fc5ES**r-rStt)l7*UX?:ffl^-C^ 
*SIK*l»**^«:S^0. >Xt>rj£JBl,TJ?3 1mm© 
X-5-^?rf#/c 0 C©X7^?:^»fL.Ti^l00 mq©S 

K^ilSfl5? 7 lK:^7* i Ofc0.02fifi/Sfi%©^ h y «5 
A7^ F©?§jg2.0m1^WT€>7'7X^ ^ ^tJ©/hf 
>&C3£AU 37-C-CBfjaU/c. -^©P^Pi-CTKtt^tt?: 



(24) 



^¥5-3 2 5 5 9 



PEC 5000-[ Met" 1 ,S 
1 ] hu G-CSF©fifcHi«7K 
gSSf©j!?«fifcHJ£» 



] hu G-CSR& 



45 

er* 717 ,Lys"" .Ala 44 "' 1 
tfyStfOhplc^-WCC J: ») MIS. I; . 

[0149] mmmie 

PEG 750- [ Mar 1 .Arcf 1 ,Ser* 7, 

lSO.llmq©^';^^^ K (50M»%©d, 1-^^F/ 

£2.0 ml©&*il^^W*il^K?§B? 
##{fj24rlSi!iU/{:PEC 750-[Mer l .Arcf 1 ,Ser 
,, '"' ( ''" ]hu G-CSF(8.55mg/ml) <D?jqgW.4 .678 ml 

£i!f!*£f£*13 tt;fct>r»l»2 .o mi©*H^«:?§B¥ ofc. 
Ctie>2«<D^5ril^L/SiJS4 xo.5 ml#©*i1®£ 

+y K«KM»fg{c?§^u/co.o2a«/^s%o^ h 
O^ATV F©?&?£2.0 mis^rr-s^x^* ^fg© 
/hfxc^Ao, 37°c-ciei«u/<:. -^©raPi-e/Ktt^ 

ttSrHXttib. §rfcft*g«&£ti?cb7Co PEC 750-[Me 
r 1 .Arcf 1 ,Ser ,7 ,7 - 6<> - 65 ] hu G-CSF©SfcaJ«7j<14$ 

flw^hpic^wc.fcos^u^ gaw©im&tfj£$rftjL> 
& («t©§i i mm) . 

[0150] Hi6ff!ll7 



i¥£j#^-fil0691, 



46 



] hu G-CSF* 30 



PEG 2000-[ Mat -1 .Arcf 1 ,Ser" 

a. )mmm 

140. 32mg©# V 5 £ ? F ( 50® 

^15^1.75) 5r2.o mi (Dm7Kmmm^mfcmmic®M 

3-t*/c„ ##{&|23-Cfl§S¥l/fcPEG 2000-[ Met" 1 .Arg" ,S 
er"'"'"' ,! ] hu G-CSF(8.52mg/ml) ©7KSS&4.695 
ml€r«$S|gj®$-l±^C^SlJS2.0 ml©^^K?g)»G 
fc. C*l6>2«©»**ig^U J5'M4xo.5 ml#©* 

y p d ^ >/ F >; 3 F©?S*r itfe t-c^iSC 3 if . 
-fcJJWSIS** 0 fc. 90*CCCJO«l L< 7c££££ w-r £ttF£ 7" * 



40 



l,xm£ 1 mrtDX^zffc&mc. C©X5^S?r^)irb 
T&70mg©Ma£*tr-5x!j<£ Ltc. ^>tcn6©f 

. * * v -r F«Ki(aai«{c?S3&> L/ fco . 02«s/s« 

%©:*- h V ^K7V- F©^ffg2.0 ml*^W-r-57*7X^ 
•^I©'ht>KgAl/, 3rcr»i^L,/c„ -5e©WPS 
■CTKi^ft^HXtUb. Srfcttttffitttefl&ELfc. PEG 20 

00-[ Met" 1 .Ar<f\Ser ,7,7 "- 6S ] hu G-CSF©&Hi« 
7Ktt^©hplc^W«:<t«3aiJSL. SaW©^fflS(tU5r 
10 g(HLfc(«TO«l#I). 
[0151] B . 

5.0q©^<U7^?F (50ma%©d, 1-^^^F/5QS 
1%0^J3'J Kftffi£#, SS¥^^-Sl0691,^ 
tfcgi.75) 5:20ml©y^DP^ $>«:^f|?3-a- > 
TtcieSt/c (-fx h^HSOOJj^i^-f-tf-) . C© 
igMteSJc^- h U -5 A©tK^M (20mq/ml)©5.0 ml* 

sanofc. siMsomi©^?^*^^. SRiNe^ae^tS' 
>*Bft*Lfc. »6h*«-»tt*^i'oo^f >/F'; 

[0152] 140.85mg©|gM^©^ h 'J-JAt^.O 
m^^STKC^ffc^-tf/Co PEG 2000-[ Met" 1 ,Arcf 1 ,Ser 
■'•"•"• 1S ] hu G-CSF(8.25mg/ml)©7k?#j&4.695 ml 

xo.5 m^oM^^m^xij^^m^-t^tc, n 

htiZfeWLZV t>uujt$ >/ F U 3 — -»!/ F ©fS+Tii: 



:/^£W»rUT^70mg©Sfi£W-f Sf^i Ufc. 
-ccti?,©^*. *+v^ FjKlllttfittfcttfrLfco. 

02«S/SS%©^ h y^AT^ F©S^2.0 ml?r^W 
n^^f-; ^^©/M^XC^AL/^ 37'C-CBffSlx 

3tb/c 0 PEG 2000-[ Met" 1 ,Ar<? 1 .Ser 1 ' • 2 ' • 40 • 6 5 ] hu 
G-CSF©fi!cUi«7]c14^ft©hplc^*TK;J;«3ilJ^L', Sfi 

ft©flranattti*iwaLfc («t©*i#m) . 

[0153] 



1 A 



9»»K-y;3'J F : G 1 : 1 ffll&ffifofrG-CSF lal^©fem 



No 



(ftfi%) 



(fiS%) 



No. 



CO 



5A GAA 16.26 

5B Aq 16.16 

6A GAA 16.89 



48.81 310 65 

48.83 310 65 

50 . 56 310 65 



(25) 4#§il¥5 -32 55 9 



47 










48 


6B 


Aq 


16.84 


50.87 


310 


a c 
D3 


7A 


GAA 


17.49 


52 . 79 


310 


65 


7B 


Aq 


17.65 


52 .82 


310 


65 


8A 


GAA 


16.94 


50.88 


310 


65 


8B 


Aq 


16.88 


50.95 


310 


65 


9A 


GAA 


16.54 


49.87 


312 


90 


9B 


Aq 


16.60 


49.87 


312 


90 


10A 


GAA 


16.49 


49. 77 


312 


95 


10B 


Aq 


15. 73 


47.27 


312 


95 


ha 


GAA 


15.23 


45.60 


312 


95 


11B 


Aq 


14.87 


44.48 


312 


95 


12A 


GAA 


16.08 


48. 35 


312 


90 


12B 


Aq 


16.12 


48. 52 


312 


95 


13A 


GAA 


16. 51 


49.85 


312 


90 


13 B 


Aq 


16.38 


49.06 


312 


95 


14A 


GAA 


16.19 


48.27 


312 


90 


14 B 


Aq 


15.92 


47.68 


312 


95 


15A 


GAA 


15.63 


46.81 


312 


90 


15B 


Aq 


15.06 


45.48 


312 


95 


16 


GAA 


19.17 


71.95 


312 


90 


17A 


GAA 


17.30 


60.93 


312 


90 


17B 


Aq 


17.56 


62.82 


312 


90 


Aq" tt-ttt*ft«W-r*RWD 


* [0 154] 







B?iS©fflt§ "GAA " SO' 

m i b 



mrnw «T©BtT0gafftai$ <%) 

No 1 4 6 11 16 18 



5A 


27.1 


36.5 


37.1 


37.5 


37.5 


37.5 


5B 


33.3 


37.5 


38.6 


39.1 


40.1 


40.1 


6A 


77.0 


96.4 


102.7 


106.7 


111.3 


112.9 


6B 


56.8 


86.6 


98.3 


103.9 


109.4 




7A 


42.5 


55.9 


60.4 


64.5 


67.9 


70.8 


7B 


46.5 


59.5 


65.3 


74.5 


80.7 


81.5 


8A 


50.3 


66.4 


72.4 


78.2 


85.2 


86.6 


8B 


55.5 


78.4 


84.8 


87.8 


89.5 


90.1 






«T©H»r<D«a»JScHJ* (%) 






1 


4 


8 


11 


15 


18 



9A 


16.2 


21.8 


24.6 


40.1 


43.9 


9B 


27.2 


37.3 


41.6 


45.0 


54.1 


1QA 


29.6 


41.3 


46.2 






10B 


33.8 


51.1 


59.9 


64.6 


69.3 


HA 


45.9 


60.1 


65.7 






11B 


42.0 


66.0 


72.9 


74.6 
















1 


3 


8 


11 


15 



49 
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50 



12A* 


56.3 


84.4 


99.4 


99.4 




12B* 


51.7 


74.9 


89.3 


93.8 


99.2 


13A* 


37.3 


67.7 


85.8 


108.6 




13B* 


36.2 


75.7 


95.2 


104.0 


105.2 


14A* 


28.6 


47.2 


55.6 


74.3 




14B* 


24.2 


48.3 


61.0 


77.8 


81.6 


ISA* 


58.1 


84.4 


96.0 


96.2 




15B* 


50.3 


111.3 


127.2 


129.7 


131.9 



[0157] 

«t© Bifc-ecDgestj&aj^ 

1 4 8 11 15 18 



16 


6.2 


6.7 


17A 


22.6 


32.7 


17B 


26.2 


36.3 



[0158] mwwis 

PEG 5000-[ Met" 1 , Arcf 1 .Sei-"-' 7,60 65 ] hu G-CSF 
(7*fK : tfVziV F80 : 20) ^WT-5>itSSfi5cmS 

mmmmm 

158.9]mq(Dd<y 7^? F (8QSS%Od, l-^^F/ 

^f$(S2.oi) ^2. omi <omxmmm&m*smicmM 

3-ttfc„ 41.90 mqOPEG 5000-[ Met' 1 ,Arcf 1 ,Ser 

] hu G-CSf<Dm&&,BMffl : £Wl&2 . 0 ml© 

4X0.5 m1?}©^K&m>T;tf5*!gg&l9>-ri,>ft:. 
»6n4jS**«*fflR*«:«T3l±*Ci«:J:i3i£% 

Ct»60f#*. **V-f FfflftiMttOC&*>l,ft:0.02 
li/gl%©t r y *yi*.~7V> FCE>»?R2.0ml ?rMT 

/c 0 PEC 5000-[ Met" 1 .Arcf 1 fSer *' •» ] hu C-C 

sF<Dfea«7ktt^©hpic7>wtc j; ds'J^l-. sen© 



6.8 6.9 


6.9 


6.9 


41.0 43.1 


45.6 


46.5 


42.8 44.8 


48.2 


49.3 










0 * 


mb* (so 


20 


1 


10.41 




4 


17.36 




7 


21.73 




11 


24.47 




14 


27.67 




18 


30. 69 


[0159] HJ60919 





PEC 5000-C Met" 1 .Arcf 1 ,Ser" i7 6t ' 85 ] hu G-CSF 
[80% ( 5 t> * K : yj3'J F 50 : 50) /20%^ ?)l>7t< 

yx^u>^y =i-^2ooo] «:$«rr<&jittttm3!Hii 

30 fflJ&gj 

A. ^S8S (5.23%©gfi«g[*?0 
159.87lmg©'W FP^U (80.7SS%©d, 1 - 5 £ ^ F 
/^'J3'J Fttl^ft, 19.3jiS%©2000MePEG) ; £2.0 
ml©«S^Btj(J|^r*ftM{C*J»Sli?t. 40.26mg ©PE 
G 5000-[ Met" 1 .Arcf 1 tSer > ] hu G-CSF©S» 
fenmtffl (26. 4«l%0gai) &SIJS2.0 ml©*^ 

40 M^L.rc D 60-ac»O^L/c^?:WT?>ffill7-bX* 

<Oi- h 'J t)l»TV> F©i§j&2.0nTI ^MtS^^f;- 

tffcfc««***!iaSOfc. PEG 5000 
-[ MetT 1 .Artf 1 .Ser 17 -' 7 - 60 ' 5 ] hu &-CSF©tttHtt* 
1©®#©hplc#WCcfc«)«'J5£U SaM©^«S5ftiJ^# 



(27) 

51 

b & mm i%) 

1 24. 57 

4 40.85 

8 67. 16 

11 79.91 

15 91. 57 

[0160] mmw2o 

PEG 5000-[ Met" 1 .Arc? 1 ,Ser" • 1 ' • 60 • 65 ] lui G-CSF 
[ 80% ( 5 5 9- F/ 3 V F 100 : 0)/20%^ 9- 10 
iJi^U>y;n-;U2000] ^WTSSfegSSScaMS?^ 

mm 

A. (5.23%<DSaM^«^) 
159.70g©'W KO^ (82.5fiS%©# l> d, 1-7^ 
^F. 17.5Mfi%©2OO0MePEG) ; £:2.Oml ©|*ftila 
W*a^^Kj§^3-tf/c<, 39.50 mq©PEG 5000-CMer 1 ,Ar 
tfi.Ser"' ] hu G-CSF<D»^^SffilJ(26.46 

SS%©2fift) £E«fi2.0 ml©^$(c?gfS?;*ti-fc. 
Cfte>2«©?g?££?g^U S'Jfi 4 x o . 5 m\ft<DimWL 

^(c^iL,Tia%cci«iS3-&. —wftt&Moit. eo-c 

i|g«^C^*>U/c0.02fifi/^S%©^ h'J^r-?K 

8rfc#i&ffi?fc£lit3fcl/fc. F€G 5000-[ Met"' .Arcf 1 ,Ser 
] hu G-CSF(Dj5&ffltt7KttaS#©hp1c##fSC 

sajS4&frs©gas©ftttt 



B * 


*Ui* (%) 


1 


25. 19 


4 


63.52 


8 


86.20 


11 


93.67 


15 


97. 50 


18 


98.88 



[0161] mmm2i 

PEG 5000- [ Met" 1 , Arcf 1 |Ser"'" ,l ° ,si ] hu G-CSF 40 
(vZZ-V : if'jav F50: 50) £»££j&m§i 

wmmm 

A. ftttBtiS (4.14%©36W£I«I3Q 

160.34mq©!i< , J =729 F (50M%©d, l-"5i»^F/ 
50M%©^'J3'J K&S£f*. *S¥#I#^«9827. 

^f(S[2.i8) ^2. omi ©&*B*88S^r*i1Wt?g8? 
S-Sfc. 40.73 mq©PEG 5000-[ Mer 1 .Arq 11 ,Ser 

] hu G-CSF©**£$£*&SSfflJ£SI«2 .0 ml© 

4 X0.5 ml^^K^J^Ttf^^SfctPTC^C,, 50 



^¥5-32 559 

52 

**V-f F^M»^tC^U/c0.02fifi/^fi%©^ 
h 'J^AT^FC&^.Oml *^Wr'57*^^?-^^S5{ 
©^b-XCgAl, 37-C-CBrj§tL7c. -^©RflfilT-Tktt 
$f*£BSttHU ff7c^igS5?g*fil?tO/c. PEG 5000-[ M 
et^^r^Ser""- 60 - 6 ' ] hu G-CSF©^til«7K14^ 
#©hpic##TteJ:»)«'J5£U SfiJf©3lf8J!&tH£mtil/ 



H & 


ifctii* (%) 


1 


18.05 


4 


40.00 


8 


57.47 


11 


66.18 


14 


72.06 


18 


77.77 



[0162] mmm22 

PEG 5000-[ Met" 1 .Arq 11 .Ser" 17 - 60 65 ] hu G-CSF 
: ?>JaV F75 : 25)£^jrr&«MfifcJii§2 

161.46mq©#'; 5 ? 9 F (75fiS%©d, l-^^^F/ 

2 5M»% © y y a u f fts^-f* . m*3y*j#T-si2938 , 

&Mltftl.8L) *2.0 ml©fcS*ilBBte^*K««Ci6JB 
3tt7t. 39.03 mq©PEG TG50©i«MI£jSS5{^J ; S:S I JS2.0m 

i©*iW«c*»Sii-fc. cft6 2«©ig«4iI£U 

MB4X0.5 ml^^KK^ffll^-C^^^Sgl^^-rc^ 

fc\ »6tifc***M«3a*«:«iLTiB:%K:8MS3 
*. -^«Mi£Sb/c 0 75-atttii&i,/csai£W-r£fi& 

■Ci^JSOmq©**?:^^^.*: L/fc 0 ^^TCn^Of 
tf+v-f F*iM»«ijRK:**»L)ifco.o2*«/S« 

v*S©/jM^>«cgAU 37*CTB?i8L/t:. — J£©HH 
-C*tt«f**IRHJU «r3t«c«««*«0lSO)fc. PEG 50 
00-[ Met" 1 .Arcf 1 .Ser 17 ' 7 " 65 ] hu G-CSF©)!&tfj% 
*t&I(*©hplc#«K,*9ffljeu SfiSlCimSSa* 

B * <»> 

1 7.82 

4 12.27 

7 15.46 

11 17.25 

14 19. 38 

18 21.06 

[0163] mmm23 



(28) 

53 

PEG 5000-[ Met"* .Arcf 1 ,Set* ' • ' ' • 60 • 65 ] hu G-CSF 
(7^^ F : d^'J="J KlOO : 0)*^WT-2>iS^&tHM 

*gfWtm (5.37%©sasii»^) 

158.67mqCDd<U 5*?- F(100fifi%©d, 1~7*^F/ 

£2.0 mi©&*it®&S^W#:i^K:?£B? 

40.42 mq©PEG 5000-[ Met" 1 .Artf 1 ,Ser 
. 7. z 7.6o. 6 » ■, hu G-CSFOiSMIg^^S^.O ml© 
^^^BSStS-fc. C.*ie>2«©i§?Bt£ig^b. 10 
4X0.5 ^ft<DmttWi*:m^X1j 5 Mc. 

vmwMffiWLK.mi)^tco.orms./^m%<Dj- 

<D/htr>(C^AL. 37°CT»iKL/c. — S<DfflPgt?*f4 
»W**BHttU fffcttlMfiSfefcllKfetyft:. PEG 5000-[ M 
er 1 .Arq 11 .Ser 4 '."•••■•» ] hu G-CSF©feW«*tt^ 20 

{*©hpic#t>Ttcj:9«'jJ2u saMo^sfiscw^smu 

fc. 



0 ft 


(X) 


1 


13.02 


4 


22.46 


7 


29.44 


11 


33.15 


14 


36.34 


18 


41.31 



[0 164] HS6ffl24 

PEG 5000-[ Met" 1 ,Ser"'" ] hu G-CSFSr^WT Z>ffl& 

i ) mmG (20%©saK^»^) 

A.OfjfDtfVvfl-Y (sa&M%<Dd, 1- ^^F/50S 

&%<d? b'^m-gfr, a»^^S7673. 

«uS2.59) &12ml©i?*Dny 3 1»\ iSMS? 

TKKBOfc (-fX h 9JHS00**^-fir-) . C© 
S^iCa^K^ h iJ^AOMMK (20rnq/m"l)©4ml£?i§ 

Ufa. »6tlS««*y*cipy dr>/K 'J3-*K® 

[0165] 160.31mg©iSfi^©^ h y ?A&£2ml 
©^37kCC#fJ , 3l±>'fc. 4.396 ml©PEG 5000-[ MetT 1 ,S 
er 17 ' 27 ] hu G-CSF(9.ajnq/m1)©*^?g£^S*r5mg 

/mi«:*-c*»io. fi^©ta^f5ic^«ni/> , c <> sua 

4X0.5 rnl#©^.a*£m>T#^X^£^t>ft:o 

fl?.ti5S«5:i>i'ao J < * >/ F y F ©&<£"?? so 



#§3¥5 - 3 2 5 5 9 

54 

fi^coSISS-fcL -#^S£**bfc 0 go-Cfcfln&ofc^ 

^>-CC<DU&-CfSMU-Cm$ 1 imi©^^^ 
£f#/c„ CO^^yS^BrL-Ci^lOS mg©SS*Wr 

sf^iufc. ^-ccnf)©^*, 0.02%©^- by 
a r ^ f $w©* * y -r FMmtmm 2 mi *^rr s 
■7'? v zMwhxyicgiAL. 3rcvf(fmi>tc. - 

tc 0 PEG 5000- [ Met" 1 .Ser 1 '-' 7 ]hu G-CSF©feffl«* 

tt^($©h P ic^{Ccfc f 9S'JSt, saMcsa&w^m 
[ 0 1 6 6 ] ii) a&j&BiH (20%©sem&ji^) 

4.0q©#y F (50fia%©d,l-^^^ F/50M 

%<Dif')^ 'J FftM^f*. ««¥l^»^-a7791.2, 
8(^2.65) ^16ml©i?^PDy £>(tjgft?3t»\ 
Tlc&WLtc (-YX h^JHsoo^-t^^-f'lf-) . C© 
ffii&<<cmi%Mj' h 'J •> A©7jqg$ (20mq/ml)©4m"l*?S 
SOU/Co S8a40ml©^@*£?JsailU itilffl&Sfefl-ffc^ 

u/c„ ffensigj^^^^Dpy^^/Fya-JuF© 

[ 0 1 6 7 ] 89.84 mq©^EM^©^ h »J •> 2 ml 

©^@*tC^fJ[$#/c 0 3.33ml©FEG 5000- [ Met" 1 ,Ser 
17 17 ] hu G-CSF(9mg/ml)©*^?:M^©ia^^5 
JCiJSflnUfc. MB4X0.5 m\ft<DmMfc*m^Xij ; 7* 

mtt*%±<<cm&h . ^>-cc©sst?j^LTJi3 

1 mm©X 5 y«^rf#fc. C©X7y^?rW»rL/ri^63(iiq 
©M^WTS^iU/c. ^^•CcnP.iDfifi?:, 0. 
02%©^- h y^ATi? F****V-f F^^»5^2ml 

^5£bfc. PEG 5000-C Met" 1 .Ser 1717 ] hu G-CSF© 

&ttw*i4^©h P ic^wtc«tos'JSL,. s&momm 

^*@17iC^To 
[0168] flsjgW3 

[Met" 1 , Ser 1 7 • 1 7 ] hu G-CSF* ^?*"C^Wr Sa^ttl 
fflRX^I (20%©SS»^«*) 

4.0q©*y F (50Ma%©d,l-7^^ F/50Jta 

%©^yny F^M^i*. *a¥^T-S779i.2, 

tJ!S2.65) *U6ml©^i'OO^f >«c«WS-ttv i©33#r 
TfciHiaLfc (-T^ h7;H50o**^^--Yif-) . c© 
^C-Cfi^c®^ K y A©7jq§?K (20mq/ml)©4ml*}S 

jjdl/co 8'Jfi4omi©^S7j<*^»nL/, esjffl^ae^t!'^ 
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<Di- h y 2»m.zm^xmu-cn2.TictfMutc. 

[0169] 160.20mq©^EIt£#©:J- h 'J fj A&?: 2 ml 
©^.STkfC^ffcjS-tffc. 4,000 rnKDCMer 1 ,Ser" " ] 
hu G-CSF(10.0mq/m1) ©Tfrjgf&^^fgTfc-C 5 mq/ml it 
*flU *£&©&^$^KmttlO/c„ SIJ*4xo.5ml 

KS/jiaciy £>/ K y FCfg^-Cifi^'CiifcS 

teffi7>*£m^^£l£M&^£^:£'CS£3t!\ & 

fc„ »>TCn6©f«l<?:, 0.02%©:*- h y'^7Ay^F 
^r:i-* v f^khsb^© 2 m\*^mt s * * » 

*»©/M^>K«tAU 37"C-ClTfSL/c„ — je©|fflRT 
*tt«flc*aau. frfcfcM©®£*i5fcL7c„ [Mer'.s 
er 17 " ] hu G^F©fttf}t^1£J8tt©hplc&#TCCJ: 0 

r©geM©^ffi&ai*0i8(c^-r o 20 

[0170] ltjgW4 

[ Met" 1 .Ser" " ] hu G-CSFi M ?)VPEG SOOOt?:^ 

zmrnmmmmmmjmi - *1&£ 
msMi (2o%osew^«^> 

4.0q©#y6>f 9- F (5Qfifi%©d, l-^^F/SOS 

#ffc^2.65) fti6tai©s?*aayir>tt:»»3-&. ffjg 
KTtcffigL/fc h 9*1500**^ If-) . c 
©jg/gtcM^^ h U ^A©7jqg?& <20mq/ml)©4ml£ 

f#6iaS^*^ j» a a j* * >/ F F 
©fS^rflS^cisftfes-t* -&8u&&tikLtc 0 corns 

[0171] 119.77mg©l£B-£&©:r h y ^Ai&£2ml 
©^S7KK:#tfc 3 4,000 mKDCMer 1 .Ser" " ] 

hu G-CSF(10.0mq/m"l) ©*?§?&£. 40.43 mQ©y? i H'PE 
C 5000#W*?gf£r 5 mq/ml ftg-C#f?U «£■&©« 

msyMcffitjabtc. sijs4xo.s m^om^^m^r 

l/c 95°cicfin^o/c^%wr5ttF£^ux^ffli»r 

/¥3 iitm©x7y«^f#/c„ co^^^^mmLxm 
ssmqcDsa^w-r-s-^^i urc„ ^>rcne>of* 
0.02%©^ h y>Ary F£***v -f f«sss« 

» 2 ml WT J^7^f^ 1I©/JN t* >iC^A 0 . 37 

•c-cb^o/c -5£©rarar*i&®#£iKm u 

MW&fclBjfcl/fi:. [Met" 1 ,Ser" J7 ] hu G-CSF©fifcffl 

t**i4«ff©hpi.c»#T«:«fc08B3eL. saH©^fssfcm 50 
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ZntiiLtc. fi^J K:o<,>-c©3fi»MiSffit-ffi£0i8 
[0172] Hffeffll25 

PEC 5000-[ Met -1 .Glu 1 ' ,Ser* 7-27 ,Ala'* J * .Lys 30 ] 

hu c^FZ&m?zmmtmm.mmmjm-*.&& 

ffiJ&WlK (20%©^S1KI*3O 

4.0q©^'J zrit'f-V (50Sfi%©d, 1- 5 * F/50fi 
FftM^f*. *S¥3tfH^«7791.2, £ 
#ffcK2.65) £l6ml©i^PP^ £>&C?gfi?£-tf\ 1^33 

WTKEHl/fc l-5JH500#*J>*--fir-> . c 
(Ofeffl<cmi%Wti' h V ^A©?K?§?£ (20mq/ml)©4ml£ 

* t fc. f# e>n ■s^*^ * p p * * >/ f u a f 
©iscprtt^'-csiigs-e-. -«aas*a»ofc. c©»^ 

[0173] 120.8 mq©g[fi^©^ h 'J -?A^5:2ml 
©^§*iC^fi{3#fc„ 3.738 ml©PEG 5000-[ Met" 1 ,C 
lu 15 .Ser 4 ' 27 ,Ala ,6 • ,l, ,Lys 30 ] hu C-CSF(10.7mq/m 
1) ©*»**S^©fcS«ftfc»llD0fc o M4X 
0.5 ml^^STK^ffll^-C^'^X^S^^-rt-^c. ff 6 

v>>? p p jt z >/ f y 3 F ©fgcfril % 
tcan&stt. -KJjwstt«ofc. 8o-ctc»n^u/cSSs* 

Steffi 7- u x (,»-ca!ISK«»**5E*K:iB^ 
U ^^-CC©ae-Cfi5y^UT^$ 1 mm©^?-^®^ 
/c„ COX^^^KUT^jgSmqCDafi^WTST 5 ^ 
<hUfc 0 ^l^cn6©f«P5;. 0.02%©^- h y -5 AT 

•^sjo^t>K8Ai/, 3rc-cftf^u/c„ — mom's® 
-c^m^mmb, mcttmmmzmt^tc. peg 50 

00-[ Met" 1 ,Glu 15 .Ser 1727 ,Ala ,6,J ' , Lys J 0 ] hu G-C 

SF©SctB«7Ktt^©hpic^-«T(cJ:«)i'J^b. S6St© 
3IWtta*i«aLA:. )Bli»»K«:-3i»-r©seH*«tt 

[0174] mmm26 

PEG 5000-[ Met" 1 .Arq 11 iSer * '.»'•••• ] hu G-CSF^r 
A. Tktt^ 

i ) mmi, (20%©sa«^«^) 

4.0q©Ji<y F (503Efi%©d, 1 - ~> i> 9 F/50ft 

fi%©yypy K±t*^{*, «S¥i£i^ffi779i.2, ^ 

^@[2.65) ?:16ml©^^PP^ 5f>(C?§^3-a-. J^Sf 

mTicmShtc (.4 7. h^;H500^*^^-'Clf-) . C 

<Dffi8fCm&t&-t' b y 'i'A©*^ (20mq/ml)©4ml* 

mmvtc. sij*4omi©^S7K*^tt]L,-c. gftiffljfeefe^ 

mnvtc. nhti^fo^ww**^/ f y =»-;b 
F<D®<p-cm.%< l cmm2-e. -wmmMLtc. com 

120. 5 mq©i»^©^- h <) V A*S€: 2 ml©^.S7K«:^- 
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tfct//c„ 3.478 ml©PEG 5000-[ Met" 1 .Arq" ,Ser 
] hu G^SF(11.5mg/ml) ©*&?&£ 

&mutc» 9o*cK:*n^bfc5£M^wr^)ttE7'u^^ffl 

UTift84mg©M£W-r£-rtf £ L/c„ #(,>-cc:ft<=>© 

0.02%©:*- h y^ATi? KdW**y-f F»» 10 

mmm i mi *$wr »ii4vh v^vcmx 

Wfctt««**fil3feO;te. PEC 5000-[ Met" 1 ,Arcf 1 ,Ser 
] hu C-CSF©&UJK*ttJatft©hplc^«f«: 

[0175] tk®M5 

[Met" 1 ,Clu ls .Ser 17 " ,Ala J6 J * , Lys 3 0 ] hu G-CSF£ 

ffl^M (20K©3£9r&O$) 20 
4.0q©#y -7^^ F (50ftfi%©d, 1 - -7 * 9- F/50B 
UtO^Jan'*!^, *S¥^^«7673, 
ffcg2.59) toTO'^i'nn^^XcffiJt, iSB»r 
TfcffigL/c (>fx h9A-isoo**y^^lf-) . c© 
i&f&Ctfi^^ h 'J^A©*^ (20mq/ml)©4ml£iiS 
fllll/fc. SlJ«60ml©^@7k£85flnU SStffl^efe^fX^ 

0 fc„ f# P> ft -S y f P P ^ £ >/ F 'J ^ - F © 

©^- h >; -5 A&£j^T^rjt£TicHfMLfc„ 30 

[0176] 160.98mq©|gfi^©^ F >J >}A&£2ml 
©^S7MC#tfc3l±/c„ 4.124 mlOCMer 1 ,Glu ls ,Ser 
1 7 • 17 ,Ala" • 2 ' , Lys 3 0 ] hu G-CSF(9 . 7mq/ml )©*?§?& 
£^.@*r5.0mq/ml(C£-C^U *^©%«WBJ{C 
mmLtc. 8lJS4xo.5ml^©^®7K ; &ffl^T^7X^ 
S*«9>-n»/c. f#6n^>^^r^i'PP^^>/F i ;3 
-JUFC^rfi^CiSMS-t*. — nmSftMUtc. 75 

»**5E*«:a^o. -X^-CC<DM&-cmBL-cm2 1 
rrm©X^y&£f#7t 0 COZv^'ffi.&tymLXmStoaiCD 40 

sfifcwr&^tfi L//c„ ^'tcne©^, 0.02 

%©± h 'JfATyF^+V-f F*®*gfflM©2ml 
£ -f*y x f - 9 i/^©/jN tXcSAl. 37°C"CB? 

[Mer\Glu ls .Ser 17 77 ,Ala 16 - 78 ,Ly 
s 30 ] hu G-CSFClfetilBTKtt^Chplc^WtCctOS'JS 

sa©©«S«cW^Wbfc. ffi^Mtco^r© 

[0177] jfc«W6 

[Met- 1 .Arq 13 ,Ser' 7 • ^7 •• 0 • 65 ] hu C-CSF^WTSiS 50 
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ffljs^jN (20%©sa«^«^> 

2.0q©7 3 < , J F (50*fl%©d, F/50* 

S%©y<J=iy F**-£#. M¥*tfH 1 fi7673. 
tfcg2.59) £8ml©^* P P 3 tfiiS3?KT 

{CESOfc WX h^Jl'lSOOtf^r^'flf--) . C©?§ 
iRtCSRK:*- h 0 A©7k?&?£ (20mq/ml)©2ml£?gjjn 

tfco gija3omi©^S7K^^Jinu. ®Lnu&&ftmn& 

£MLtc. @3£s£Jfc&£ffl^T^*PP^£>£(£*L 
tc. WhtiZiSMZitPnasi f >/ F 'J 3 -H> F©fS 

[0178] 159.99mq©ig*^©^- h U "5 A^l^ 2 ml 
©^S*&C#ffc3-tf;fc„ 3.988 mlCQCMet 1 .Arq" ,Ser 

] hu C-CSF(10.03mq/ml)©*^?r^a7K 
■C 5.0mq/ml rcs-cftRu S£{frO&»Att , fC$Al L/ 
fc. SIJS4X0.5 ml#©^.S7k£fflt>-C#7X:g3££i9> 
■T^/c. f#6ti-S?g?g^^^PP^^>/F 'Jn-Jb F 
©fS^Tit^^^S-li-^ 95°CfcJn 

^iC®^-b> ^t,»-CC©a^-C)SJf$L'TJl$ 1 mm©X 
v-ffazmtc CCX^^^WKbr^Slmq©*** 

wr^^it/TCo »^cne©f^. 0.02%^- h 
^ ATi> f^w** y-f Y'mwmmm2 mi*awr* 

7*7 ^^©/jNb*>tC^AL. 37*Ct?SfjgL//c. — 

s©r^Pi-c*tt^(*^mffi o . if ^ttusffiis *ffl^s 0 

/c 0 [Met" 1 .Arq 1 1 .Ser 1 7 • 7 7 ■ " 9 ■ s 5 ] hu C-CSF©«SCtti« 

^^©hpic^wcccfctjsijsL, sawo^aastti 3 ^ 
[0179] mmffl27 

PEG 5000 bh h^>*^WT-Sili^]!fttB^ 

A. *ftKac(5.aB»/»S%©SS©l£«35) 
396.23mq©^U F (50MS%©d, 1-^*?F/ 

50afi%©^U3y F^«^. «Jt¥«3^fil0591, 
&ftK&1.7S) *4.0 ml©«E*i|!ittRdW*iWI«:»J» 
3-t±/c 0 2.955 ml© PEG 5000 bh ^-lU^ (8. 
46mq/ml)©*^?r»fS^3-a-^t,^'r , glJS2.0 ml©*. 

ttiweiaKbfc. cne.2a©^?s^?i^L > sijs4x 

1.0 ml»©*»14ffl(,>r ^SS^«5>f l^/c. f# 6 
WP^L/TWaLrCo Jfai^^^KU-Ci^lOmq©^* 

^■sf^i L/7c 0 ^tche>©f^, **v-f 

F^^«?K^©o.02*S/lf«%©^ F 'J fA7^ F 
^2.0 ml^Wr^y^X^ i- ^^©/jNf>tC^A 

Wctzmffiffll*;Wtl;tc« PEG 5000 th iJ)\,=f-Y~ 
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[0180] B. 

5.0g(D^ l J5^^ K (5(AB%<Dd ( l-^^F/SOfi 
ifcgi.75) £20.onl©^nny £>K^g3i±> 
tD&WUCWtB** F U 9 A (20mq/ml)CD5.00m1 

c©*^#©^ h y Att*«(r^r«fflWtcsarStffi 

[0181] 392.62mg©Sl*£ft(D^ F »J £ A&£4.0 
ml©^B*te#ffc3l*fc 0 2.955 ml ©PEG 5000 t F ^7 * 

« 2 
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3S«2.0 ml©^g7kK:?gfgO/to M4xi.o ml#©^ 

^L/c0.02S«/S«%©^ F !/SAT^F©i8*2. 
oml ^ »H©'he>tcSAU 37°C 

?R&£tB^U/c 0 PEG 5000 t F h^>©Sfcffi 

»a*tt«*©hpic»«f«:j:«5a!ijeo, sa®©jpisi»m 

£»tiiL/t («T©^t2#M) . 
[0182] 



[0183] 



B ft r*A 

^SjKHl^ (96) 

1 15.4 

2 15.4 

7 15.4 

8 56.5 
16 66.5 

B « irtfC 

1 6.9 

2 6.9 
7 6.9 

9 27.9 
16 45.4 



mminmm (%) 

10.9 
10.9 
10.9 
41.3 
57.2 

7.9 

7.9 

7.9 
27.9 
31.6 



[0 184] 



[0185] 



B K 

mmmmm (%) 

1 20.9 

2 30.5 

7 41.5 

8 51.3 
16 65.0 

mmi&mm (%) 

1 26.3 

2 32.0 

7 46.6 

8 53.9 
16 60.6 



^SSctH^ (%) 

24.7 
35.6 
57.1 
72.3 
88.3 

mmmmm (%> 

20.5 
25.2 
36.4 
42.2 
49.9 
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[0186] mt&W28 



a. *&m& (5ii/ii%osai««$) 

473 . 50mg©# 'J7^f F (5(*fi%©d, 1-?^^ F/ 
50M%©yy 3y F£*£#. Sfi¥ft)^Si069l, 
£#ffcgl.75) £4.0 mi©fcl7K^^&^r7*it&K:?§Jjg 

Sttfc. 25.56 mq©t h h~>©W8«m 
feS/c8'JS2.0ml©*^«:^2t!-fc <> cn?>2iO 
?§ffi£iS^U 55Ufi4 X2.0 ml#©7K§t&£fflC>-C#-7 

iKcfcOia^tciSMs-a-. — &mm&motc. 75-c«:»n 
yZ£t<cm-&L. A^xi6^-^<Dmn^MLxwBim} 

frutco.o2mm./ , gm%<Di- h y ^^rv fosse 2 mi 

jSEL-TCe -5£©IHIIl"C*ttaft«:BlHlU. mctammm. 
«1B, 2B. 70. 8BSO*16He(Ctfo/c*iCO«l 

[0187] b. (5.0 mmsmm%<D&&mm 
mm) 

S.OqfD**)??? F (50fifi%©d, 1 F/50® 
ttKl.75) *20.flBl©y*ODy*>CC»»S-&. B>35 

»rT«:ieSbfc (^x h 9*1500**2?:?- <f-!f~) . C 

©j6*«C*tSSM^ h U ^A©*^ft£(20mc|/ml) ©5.00ml 

sswinofc. j8fl«5omi©&B**jjainu 

>; a-* P©4SifrCBt«(CatMr34. — «aMSft«L/ 

*£T«ci?j«t,fc. 
[0188] 474.84mq©g[fi^-<$©^ h V V Ait£4.0 
ml©^S7k«:#ffc 25.65 mq©t h #;l>?- (-■=->* 

m. 3 



*©*M^jS^lJfe2.0 ml©^.S7KfC^3-B-fc 0 
m)ft<DBM7l<.&m*XJ3 ; zr X&gfc^T^fc:. nhtii, 

mi*®.&wk*<£WfZikxw.*>Kmii2it. -®m 
tet£fti,fc. 55-c{c»n^L/ 7* ux* 

y-f \=mmmffi®.<>c\fttco.o2m.wy&m.%<Di- 

10 ATis K©?§jS2.0 m-lSr^Wr-S:/-?;^ ? ^S3©^t' 
>KgAl. 37°CTBfMb/c„ -S©Rilfi§-e7K1*t&&£ 

i65?a«7K14^(*©hpic^WK:^OS'JSU. Sfift©JBfS 
fifctH£#Wl,/t„ »St»1B, 2B. 7B> 8BRO'l6 

b m ten -> tctK c ©mm km o rws&?i©ft tH©& 

[0189] HfiSffl29 

PEG 5000^>£ — P-f+>-2 ( PEG 5000 IL-2)£^ff 

20 (20MS/**%©ga»^*^) 

U3.42mg©#y F (5QSfi%©d, 1 - 7 f F/ 

5oas%^U3 y F^a^f*. mmx-m& i f-mxoe3i.& 
^tfeKi.75) ^2.o mwmTmmtesmimMimMz 

Htc. 4.88ml©P£G 5000 IL-2 (7.35mg/ml) ©7k?gf&£ 
dffi&mSit'X^XW&l.O ml©*»M(C»»0fc. C 

ne.2ffi©?gai^-^L, s^xo.smi^©*^* 

tpccssTs-a-riaftccaBiss-tt. — £*tgis»u;te. 75 
•c«cjw» 0 tcm&zm-r z>mzyvx*m^x wmm 

30 »**5S*«:jB^L. ^br^)30mq©itfi?rWf -S 7 s 



^*©o.o2afi/^s%©^ f y ^Ary k»s$2.o mi 
mvtc. -je©Bi»-r*tt«M**Kfflo. »r/cttig«a? 

£*i3tL/fc„ PEG 5000IL-2©SS(Hl«7Ktt«»©hplc^©T 

{CtO^G, ge»©^«S(ttJ^»Hibfc («T©« 
[0190] 



^<y> F©^gF^fea^ 



B » 

1 
2 

4 
8 
16 



•7* # A 

^fflsta^ (%) 

31.3 
41.8 
43.9 
45.5 
46.5 



[0191] nmw3o 

^^;Hb-T>f-P>f + >-2 (IL-2) *^tfTSS« 
tttUS!Hlil«^«l»tta«£ (20Mfi/SS%©SaM« 



f ij< B 

mmmmm (%> 
37.7 

41.1 

45.8 
47.0 
47.7 
) 



50 



54.90 mgfDrii y -5 £ F (50fifi%©d, l-^^^F/ 
5QSfi%©fy3y KftS^ri*. MfW11069l, 
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&MRK1.75) *4.o mi©&7kit®*8^r*i1®K:i§&? 
$1ttc. 45.09 mq©IL-2CD^I£j!*^S«J^SIJai.O ml© 

*»M«c*»3ii'yt. cn&2tt©a§tiK*a^i/. sua 
4xo.5 mi#©^K£m>r;tf5*^£«9>-ri>fc\ 
ft 6 ft -5 jgift& ?£f*^5f? * k^T s # r it % (cans 3 
tt. — KXttKiiL^. 80*C«Cjjn^U/c3£«*WTStt 

J^bT&30mg©fi*£W-r&7 ? tf£U/c. *Xl>VCtl 

F 'J-JATy F©jg$2.0 ml^r^Wr-S^*^^^ 10 

!>*©/jNtr>fciSAu 37°c-eBfjgb/c„ — ^©[spit 

*ttWfl"&BUtiU «ffctt«««t**l0cl/fc. il-2©& 

u«*tt«ft©hpic»«f«:«fc o aneu sa»©^»fix- 
fc. 

[0192] ##gy 

->< ^ >;ifU>yij3 5000^14 3 tltc [Me 
r 1 ] th G-csF©l8$g 

A. [Met" 1 ] b F G-CSF©tES!{ 20 
a) [Met" 1 ] bh G-CSF&COt,>-C©iH2^-©Diig 
@2Rt>*@3©^';-^7> K (bF C-CSF) ©7 5/1 
|B?iJ*i>3- K-f-SDNA igSffi^lJ <02SO'S3SO" 
seq ID No 45) £TiE©.'&£#JSL"CfSff-L;te : 
[0193)1) ^7X5 K4i©il^^S|5{4-C©JSM^ 
UffiKT * fc»©-««tt#5f3fi. 

3) SHRfMia F>. 

4) a - K««©5' -^©n KXJ/vt rt*SSK:£c 30 
Scfc^CStRUfc. ffe©n F>tf E.coli ©%3gtC$?£ L/ 
03 F>£ LTgjifCjilRLfc. ae^«18ffl©* 'J =1* 

* £ Utf?- F (SEQ IDNo 1-SEQ ID No 18) #> 6 SDSL/. 

[0 19 4] ^UsfggU*?- F©IBlSi[ 
^{C^T^ 'J3y(t> I,*?- FIB^JSrApplied Biosystems 
380A DNA ~»'fe-y--<'1f-±-e. 5' ~V>ji F + S' F V 

^V7'Db";U^:XJt;Jl/T5 ^W' Fi0.2 5 ^ a*;!/* -{r 
-;l/±f?LS$IJQl (pore-controlled)#7X5J#ft&Cii 40 
M£4T./c{£tI* t>\y^^ Ffr^AppliedBiosystems Inc 

[0195] Mmt Lt, * 'J £ U*^ F1B9>J« 
"Oligonucleotide Synthesis, a Practical Approach 
" (M. T. Gait3I. IRL Press, Oxford, Washington D 
C, 35— 8lM) tCAtkinsori&tfSmith ->TtetSStt 

[0 19 6] I£l/< Applied Biosystems 380A DNA 

|gttTfE©c:£<m>ft& :&*';:J**U:*5FF£EI 50 
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Tk(lml) (C^SSL,fc. 3Mi^K^FU^A ( P H5.6 : 
WlJiii'/'-Jl' ( 1ml) OiM?:* l j3'-5!i'^? 

F^(400M 1){C^*D U-5l»rig^)^r - 70'C-C2CB#R3 
BfML'/c. ff^ft/cfcfc^Srj&Cvfrgl (l3,000rpm,10# 
ffl) (CfcOHflXL/OCi-c-^U' f : * 

(7:3) (200Ml)-Ci5fe^UOC^-CX^T-C^P^« 

(10mM NaOH, O.SmMEDTA, O.OlS^d A7I^- )V7)l> 
—. 0.00%*isl>>->T S->\>. 80%^Jl'ATJl'-rb 
F) tpK&mLtc. 

[0 19 7] sT^rf-a^U*?- F*8.3M©m^$WT 
-SSOmMF U^-U^(pH8.3) tp<DlS»i& V 7 9 x ) )\>7 

F*IA£H£ (UV shadowing) (Narangf?. 1979. "Meth 
od inEnzymology " , V0I6O, 90-98) -jl^T. Wc^WM 
F-CC<fc*)lll5eu yjU*>6^«5Bl»3 0«,»-C5nW 
F VXl§^fiCpH8.3) tt>-C300mV r3~4B#H. M^M 
MLtc. *^*n-7-^y-;u-cMaT2>ci«:j:0 
@KRCf±»W«»©Hi*> . &J200m1 *-c 

*) 5r^»n-r & cite J: 0 o. 3»«m^ f i> A^jg^e. 

- 70'CV 2d3lf0ttj8 $ i4-/c„ 
[0198] gt5^-©jjl)% (assembly of gene) 
^- 1; =f5? ^ U^"^ FSEQ ID No 2-SEQ ID No 17 (&<7 . 
400pM) (f^iC^ft) ATP(800pM,25pM©**>V-- 32 
PATP^T^W) . 100 MM©X-^;b5^>, 20mM©MgCl 
, . 5Q*1© F U ^-HCl(pH9.0)Rc>'0.1 nMDEDTA^^W 
■T-5^M25yl4J-C, T44<y^^U^? F^^---fe*(3. 
6^(4) ^r^ffl OT37'Cr 2 B#ra^^b(phosphorylate) 

L//c„ ?§?&£ioo 'c-c5ftr$mMLrm&*tetez-e 

H>-C%kl iCTjx-TC tZttlCLX (in pair) ii^l/t. 
mm& (duplex) A — I U =fJ? ^ U^-? FSEQ 

ID No 1 Si>*SEQ ID No 18(25 al 400mM)«#^ffc; 
U^Cti-CffifflU/c) . 0.3M©^^ F y«5 A(pH 5.6, 2 
00m lJil^-A (SSO/il)?:^^]^. MfIi* ; Sr-20 

•C-C20B#PJzt^3if /c„ f#6ti/c2*«g*S'C^S|{cj; 9 
lelilXU x^v-;U : 7K(7: 3)-Ci5tj^U-^>l^"C7k (50m 

Dfc^ufc. ^u=r^^u^-^ F©^ t mx. mm. 

*»)Sf*?§^-Cioo •C-C2^JJD^-r^Cifc«J;f)T^ 
-•;>^Ufc 0 ol, 40"C£-C«9> -5 < 0 (*^4^f 

ra) ^iP3-s/c 0 3*i<Dnm#*:*e;m-r2>i%m*:-mc 

LXtf)V-7l ~III (ai#M) , «ISI£^L,^ 
t,>tT4 DNAV ( 1 ^(i : BRL). 50mM© F V X (p 

H 7.6), lOmM&fb^^i^A. 5%(w/v) PEG 8000, 
1mm ATP. 1 mm DTT (BRL, "Focus " , Vol. 8, No 1, 
Winter 1986) ^^^^ -5?§®30u lCC^ft?UOL^rDNA 

€r30°c-c5^raot,^i6'c-c20B$raa*SL^„ 3Mmm 

t h 'J A (20Ml)i7k(150ul)^SnLO(,iTX^-/ 
-Jl/ (750u l)£8$JJt]T S C i (C«t 0 3 -a-o 
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66 



»U X*>>-Jl/ (1ml) "Cft^U * (l5*zl)RCX* 
jUAT^^t K/Jfe*4S^BJ (ioul)<t>{cj§JJgbo(,>r 

SOnW h U (pH8 . 3) . 1 nW EOTA . 3Ml^tp 

Z<DX h?> K(173— 0JB6 iSS) tCO^TO'O Ffc* 



(50Ml)£lOO *Cr2#r.aJJlI&Lot,>-C 

coi99] #>\,--? i . iiro'ih £. 



A 


SEQ ID No 1 + SEQ ID No 2 


62 


64 


B 


SEQ ID No 3 + SEQ ID No 4 


60 


60 


C 


SEQ ID No 5 + SEQ ID No 6 


48 


51 


D 


SEQ ID No 7 + SEQ ID No 8 


63 


60 


E 


SEQ ID No 9 + SEQ ID No 10 


63 


63 


F 


SEQ ID No 11 + SEQ ID No 12 


60 


63 


G 


SEQ ID No 13 + SEQ ID No 14 


63 


60 


H 


SEQ ID No 15 + SEQ ID No 16 


60 


60 


I 


SEQ ID No 17 + SEQ ID No 18 


55 


53 


I 


A+B+C 


170 


175 


II 


D+E+F 


186 


186 


III 


G+H+I 


178 


173 



[0 20 0] b ) [Met" 1 ] t h C-CSF CCOC>T(D^SS 

±IBCD^jte^?r -y'^Ts % K"K^£- pSTRLCWi ndass 
Nucleic AcidResearch (1983), VollO, jp6639)^p( l C 

#u—>Utc a ^>?*t— *iStg-r£/ca£>K:, io//q(Dsr 

Pl£* (37.5/i1)Sc>*10xB$fMiSIB?SCrestriction buf 
fer)(4.5Ml) (Ba)*CC*»Lft:. 3HMx>F*^UT 
— fe'Sall (3m1)(BCL, 8*&//il)*aSSDOoiiriB 
^3£37°CT1 B#HL a^^SO^^S (supercoi 
led and nickedform) 7^ X 5 F iit^T^tfcft (linear 
ised)^'^X^ F*ifiSWSi"C^>+a^-H 

/c 0 dn^ s-Ji>zm^r4 o cT?3ofrr$ttm$'&, 

: 7K(7: 3)rSfe^Loi^7k(39.5Ml)RO'l 

0XH»««(4.5Ml)CBCO ^KSJWOfc. fW»X>F* 
^UT--tzEcoRI(l Ml)(BCL, 90^{4/m l)*SttPbO 

c >r s^w * . a EcoRi-sai mKtfi&tftfHc ft -s a 



r37°cn B#ra-f>*A^- h u/co dna ?r-2o°cr2o 

B#R8ft^i*i2\ x^y-jU : *(7: 3)ri5fei^boi^7j< 
(20ul)CC^U/c o 

[0 20 1 ] *£&RcoRI-SalI$TK-£ 1 %IH$StT**P- 

SaRS-ttoi^* <20/il)K»»3-£fc. ^fiJEJtG?-* 
^ >? % -DNA(EcoRI-Sal iWitSSK. 

5 x y # - 

^ttflSffiC6/il -250mM hV^pH7.6. 50 mM MgCl 2 , 
2.5w/V% PEC8000, 5NM ATP, 5mM DTT\ BRL SS) , 7K 



2 md, ^Bsae? («raao*»*5 Mi), 



(15Ml)R£>'T4DNA y#-*tZ (2 Ml, 1 U/M 1)0*1^ 
?:16 o Cr4B#pa>r>^^-<-h0fc o DN**gl^? <#f* 

2MD£ejg<£fflLT, E.coiitt ^HBioi *jBsnaftu 

/Co DNAS^ft ( 1XB2 V])&7k±.<Dayt^> h 
30 E.coli HB 101 MB (20/2 1, BRL) tCflSSDl,, ii^Bj* 
*±-C45^P^>r>+^^- rUOl^42 ft C-C45#. glffi 
Sg#LS£tf ofc. *±^2M, 100 Ml CDSOCiSfe® 
hb»;^h>2%; iSx + X0.5 % ; NaCllOm 
M;KC1 2.5mm ; MgCl 2 , MqSQ, 20nm 0&*10mm) ; if )l> 
p-*20mm) &ftSftl Lol>r*g^B5£37°CT 1 IMN > 
+ ^«^-hL/Co M^VSOT V h*50Ml/mlCDT> 
t'-> U > & L-^* h L /cMani ati 

CCj:-5> "MolecularCloninq; A Laboratory Manual" (C 
old Spring Harbor) &C iEt£ 3 ft £/c^S#I^UiBB^ 8 50 

40 2605 #iaffl»cc^snrc^ai»w^ffi*«!fflu 
wccj: d , ^u->sn/c^aeT-ocoi^rx^ y- 

^>^L/c 0 ^SPriOO fgCD^P^--^:^ ^ ;U^-(Sch 
leicherR^'Schuel^iCCX r 'J 37°CT20B#W 
^fi^-lf, ?§SL/Ol>-C-<-+>y(bake)L/Co ^ "J 

KSH^JSEQ ID Nol*^ - 
Klandom-label ki t) (Pharmaci a) ^ffifflUrlSSSL/c 
JfcWtt^D-^SflefflOT, 7 ^£-£65°C-C20fc5F 

50 ->^Jl/S:^-5 5{gCDnP^- 1 — L-^-T3> 



(35) 
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*r3/c-C20B#fg, /hfliatrciDttni) SASH^v^ 

$ KDMA £r k Maniatis^CCj: £ "Molecular Clonin 
q : A Laboratory Manual " (Cold Spring Harbor)KlfE 

tt s ti i> t mm ^m-<o^mvmt ^ *s a^s 

[0202] DNA (Dffiaffi^JOSiS^Sanqer^CCj: 0 , 
"Proc. Nat. Acad. Sci . USA " . 74, 5463-5467(197 

m 



68 



*7) CCB2«SnS»»^*^>jr-5*-*-ffi«:J: 
0, ^^^^--fe'CSequinase) (jg^) * * h (United 
State Biochemical Corporation) 5: {£ffll/"CfT o/c 0 ^* 
"J rf * * U^*^ FSEQ ID No 19-SEQID No 23 <^6C^ 
a;^2#M) £&SI^J^^ 7^ ^(sequencing 
primer) £ Ltc 0 



* 
2 



J- F 
SEQ ID No 19 
SEQ ID No 20 
SEQ ID No 21 
SEQ ID No 22 
SEQ ID No 23 

[0 20 3 ] 9 U-Zs bfrhCDV*'? X ^ KDNA te06Ct 
Tn-TDNA ttLSffi^J*dWl/Tl^te. C<D7'"7*$ F(pAG 
88) ItWMf Ktto TTfBCD E.coliB ^CO 

3>ff> FlfflI&*J&ftiE&0/c : 

HB101 

CGCS 6300(«TK:*Jlir«MSD522<bfef**rS) 
[0 204] E.coliB ftfcHBlOl Rc>*MSD522(CGSC 6300) 

Hx— ;UA^OE.co1i Genetic Stock Centre#»6A^ 
W#£o BtC E.coli HBlOl^^ll^^CIBCD Limited (Uni 
t 4, Cowley Mill Trach ngEstate , Lonqbridqe Way, Ux 
bridge, UB8 2YG, Middlesex, Enqland)3ci£GIBCOLabor 
atories, Life Technoloqies Inc., 3175 Staley Road, 
Grand Island, NY14072, USA. tC <fc K) g^&S tl& BRL 

[0 20 5] ffit*HBl0l (Dite^-attffiriB "Nblecular 
Cloning - A Laboratory Manual " CCSup E44 hsd S20 
(rB~ mBT )rec A 13 ara-14 F leu 6 Thi-1 pro A2 
lacY 1 qal K2 rps L20 xyl" 5 mtl " <hfe4£l>*-lT<^ 
£ B MSD522(CGCS 6300) Oite^Stt^W^^CiBttS 

[0 20 6] C ) . [Mer 1 ] t b G-CSF (DiHST-CD^^ 

jje«e^*#*«3(c) KBiiaxerttr^^xs kpi 
o:oo2o4hc^d->lt, $ Fraaio56S:t# 

/c 0 

[0 2 0 7 ] d ) % B£ (fermentation) 
V^Ts \ F|fl[aiO56*#fl8«3Ce)tC8Btt©*ffi"C0»<g 
^L*»o^Sf*tfor, [Mer 1 ] fc Fg-csf *£KS3-& 

/Co 

e) fit « 

P C T^W^^W087/01132^t(D^48HR^49HtCfa 
ttStlSCMetT 1 ] fcrG-CSF %AS(c^R5 -tt&fc&lc 

c^««©a«*»»ai«»*K» it tf o /Co 

[0 20 8] B. y^l/#yx^U>yy3-WRtt 



BBtegHft (priming site) 
214-234 b y r?7s b 9> F 
333-353 F 
375-395 #FAX F^> F 
207-227 sj> F A.X h7>F 
69-93 #>AXh7>F 

3n/c[Met _1 ] fchG-CSF 
fulBA^IBtEOD^r^Sau/cCMer 1 ] fcr G-CSF <D, 
20mN&®:*~ b V <5 A 4 37mM»ffc?- r y «5 A, pH 4*P<Di& 
T ^ n > (Ami con) YMlQli (MW io v b * 710kDa)± 

20 <Dmmte&®M<Do.amwti~ b y ^acphs.s) £gsflnu 
oi^kw=JKj500(xd^ u>yy p- 

x Fn7x^;l/^-*^- KSicpna Chemical sf±S[)([M 
et" 1 ] fc rG-CSF l^H^lOO mm) **tC*»0T 

gRftn l/co »*>**:aB* u e> 2o°cr 3 «FMSt6*tf 
c^i»riMx jr y-;UT ^ >&&JftpH 8.0 (rSteft-* * 
ju#yx^u>i/y3-jn*jbSo, 109*) SrSsJjn 

F y ^ASO'lOGmM NaCl(pH5.4) fcj; 0 500 ralCC 
30 #f?U/c 0 S^«5*. SIY30 J£(IW # r*?30kDa)5: 
WLtfWtcT £ ^ >(Amicon)CH2A-IS *>>W F y 

SSECretentate) *tcffi&6*l3& < 101ORI 
-OmmmcftLXmtirmMtdiiafilter) U/c 0 
?r^300ml CC?gaiU-OC^YM30M0^/ tf y h^^30kD 
a) *WLttMtT$ ^>840om^-fe^ c P^^AL/Co %k 
50ml CCjgjj® Lot >-C2CmVgftlK:J~ h y •? A, lOOmM 
NaCl, NaCl, pH5.4?:ffll^r 300ml CC#f#f?L</c 0 CCD 
^f^4IiI^L^LvT^f?^^^25mKC^ffiL 
40 /c 0 ?^^? ; Sr20mNi^^^ F V)A, lOOmM NaG , pH 5.4 
~e¥-ffiitLtcV & b P^AcA54 CD^^A(5X90cm) ± 

«77^^>3>^ R»/Rfb*y ^AiS^CCR Aca 
d. Sci. Paris 274, 1617, 1972) &C<fc<)280nm tCfcW 

WtcaWfofc. *i^*^*T s ^>YM30jg±rfig^it 
ifiL/, j)RM J K!St?0.22/zm 7 -f 

c^««:«ffl'ri3ft*«:4'cr8f»0*fc. 

50 [0 20 9] O (DSDS-PAGE«*^ 



(36) 

69 

t4<D [ Met" 1 ] fc h C-CSF tegIS UTl>&t> C t *7jk 0 
fc; ±X<D&Mfa\XM^MiX V U -4? (high WV streak) 

ph 5AxmttM*m.mrz>ctu:&*). zzs^zmt 

^§9, ftW^lfcy f y x f u > «j 
4*;i^Wl/Tl>fc 0 ^tt^ftohbffitt. o.sxio 

9 U/mqtt, ^tt^^tCfcUTW: 0.2X10 9 U/mq (25 10 

%) fc:i£TL>Ti>fc 0 co^tt^sst*^ 

10mq/ml(^>^^»CCj:€)) SftCfcOT, ?§S?L/fc1# 

It, 37°C-ci4BraccMor, tbr£tt0c^b«!2esf>e>n 

#>X«:4>& < <t k^/NECCTSfcaWt % [Mer 1 ] fc h C- 
csf <D««<DpHti. ^ ^ y ;Hb*ff 5 i)irtt&«& < MAP 
Lfc„ 

[0210] m^mz 

y^'Ji?l/>?'j3-;l/ 5<XXTC£tt 0 fc [Met" 1 ] 

fc h G-CSF CDlSSf 20 

TSEOjfrffir [Met" 1 ] t h G-CSF <DflHR*fT -^fcCta 

u «fc»i/oi^#*w4 (aie#jR) tcifi^s^sr 

pJ^tO/c, ^;UP^^?I*tt»ffl«!«:30 f OOQxg'r3Q» 

Hia^IR-rSCiKAiJHKBfbOft:. 1 i ©±a«cc 
SJ$0&#6, 4°CT1 l©7-fe h>48SJjDUfc. 10» 
2tiS 0 * * H% 15 , oooxqr 30fm&CrfM£f 

A20 ^O — ^*aXf^Wfc#y h P>(POlytron)FT10-35 30 
^^^-Tlf-SrffifflUT, 40n*fifflM- h l/^A. 6M^/ 
T^-^>m^,pH4.0(500ml) (pK?f jSKpUOlt-TM "C 
r 1 H$|ffl J»# U*t3P^>?^-^ (Spectrapor , 
MW ilv h*7 6-8kDa)^-C20mN^^, pH 5.4$C*f 
*r-Sfg[JSjS#f?:tfofc 0 tHROfc^^^KfrlS.OOQxg 

h'J^A, pH 5.4r^MbLfca4tr;l/P-X(V^atman C 
M52)<D50ml#^ A±CCiMj£L<fco #^A£?ggi7&CD E 
2 a o tf&WR Cbasel i ne)CC»TT £ £ rffl— <D««Sr 
?5fe^L/OCi'C^7^ASfiCD4teCDfiCD, 20mM(DNaCl£:^ 40 
WTS20mM^K^h 'J ^A. pH 5.4rgfe?^Ufco [Me 
t" 1 ] fc hG-CSF *^WrS^S;^^^^3>*20mM 
fttt^h y^Acp(D37iiM NaC, pH5 . 4^*81811 U 7 >? 
iy b y^y-JlL^^xm^dC ^ crisis ?V 

sooo-c^ttr zfrxizmcmm-r & * x- 2o°cx 

BfjgJLfco 

[0 2 11] »^W3 

^^;i/^y x^u>^y ^-;U5ooo"C^ttLfc[Met- a f s 

er 17 ' 27 ] fc rC-CSF<Di^S{ 

A. fc h [Mer 1 .Ser 17 - 27 ] C-CSF <DIH«! 50 
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#3*#J 1 <DXga)&tfb)£jggiI o /c ; {B OTiao C £ * 
^E£ff -?fc ; *y =J3?^ KSEQ ID No.l, 2, 3 

so* 4cdkocc, -en-en, seqidno.24, 25, 26 so* 

27 (&C#JRD *ffifflUfc 0 
[0 2 1 2 ] C) [Met" 1 .Ser 17 27 ] t rG-CSF 

Butaufcae^ <H4&tfH5#j8D k^* 

£ - pICI0020* &C^P->Ufco C * £ - it PAT153 
^-X^** 651bp EcoRI^ccI^**, 

(1) ^ E.coli trp^P^r-^-SO'trp 

(2) g!IRgaj£:3 K>, 

(3) Kpnl, BamHI, Xbal, Sail, PstI, SphLRO'Hind I 
IlCCOCir(DgP(4?r^W"?"Sv ML3mpl8 #>68S3l3*ifc 
^*$*JPESSiS^i2y'J (multiple restrictionenzyme r 
ecoqnition sequence) , 

(4) ^J*fe^±E9U, 

#»6&£l67 bp EcoRI-Clal Kit (SEQ ID No47)CC<fco 

raKftsnri^. c©««<DDNAtt»i35attiaiK:m 

?nri>€)(SEQ ID No44&#M) . 

[0 2 1 3 3 pICI0020^^^^^-^lQrWh yXHCI(pH 
7.5), 10mMS^bv^^->»i7 At^-CKpnl(BCL) ^ffilt 
^CCWK (digest) Lfco CCDDNA ?:O.3M0S^K^ h U 

am* Tiaoci<^s-r^c<h«:j:9 3 • 

t»*Lfc. : 

7k (i6Mi)4 I ©Dm( 1 jug ) 

10XT4 3j< y y ^ — tflRffitt ( 2 M l) 

0.33M h y Xr-fef - hpH7.9 

0.66M ftSf*y ^A 

5 mM^^^ Jl 

1 mg/ml ^ i/ifilSffr ^ > (BSA PENTAX ? ^ ^ 3 > 
V) 

2 mM cNTP jg^^J ( 1 Ml) 

T4 DNA^K 'jy?*— (Ul;2.5 ^{4/^1 BCL) 

[0 2 1 4] * (80Ml)^^»OL, m&MZ7*S-)l< 
/9 p p ^;i/A (100m l)rifflboc^^D P *;l/A (1 

oo/xDrffitHufco xtim-rbWM* uouvzmmo 

tc^ DNA ?:X^-/-;l/(250Ml) ; &ffll^r-20 'CTtZffll 
$1±Ol>n50mM NaCl, 10rrMi1qcl 2 SO'lOmM h y XHCl 
(pH7.5) *rSalI(BCL) &ffll>T^:£CCWWOfco Kpn- 
h^^Sall^^^— (Kpn-blunt ended to Sail v 
ector)?:0.7 %<DT 

SB#C&ioi 01 usa) ©Jf^OT^saM^fficcffiory* 
*^y-> *«fflT5ci^cto#gibfco 

[0215] ^fiBlg^STEOj&ffiCC J: 0 pSTRl 
^-^6#HLfco •-C^^— ^riOOmM NaCl h lOmM MqC 
1 2 Rt> # 10mMh y XHCl(pH7.5)*'CScalSC>'SalI (M^ 
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ftBCLS) "CWKU/Co 530bp KK-£o.7 %THVL-X 

fhfr hmm l n>~c%mmg cbioi oi)©f£$g-r zxm 
ic'&^Tis**?*)-^ mm) *&mLxmmotc 0 

[0216] a&(liqation)*tT ^/cfetC. 50mMr 
HCI(pH7.6), lOmM MqCl 2 . ImM ATP , ImM UVT . 5w/v 
% PEC 8000 &c>*T4 DN* ■/ #--fe* ( 2i£{i ; BRL)£$ 
W"T€>?§^20Ml Seal-Sail itfc^»r>t(50nq)<t 

P ICI0020<^^-»tK- (lOOnq) ©®^£i6°C-C20E5f 

E.coli HBlOlfllBJtS(BRL<fc 0 {ftftg ) fc?EOTBfrrS©«:tt 10 
fflt/fc. JfcSMfc&fflflS (trans formant) *50Mq/ml©T 
> f > V > SL-T^^U-h ±rcD^gCC 
J:9illRL^LT 32 P «^^P-^(SEQ ID No.24)£<£ 

©ff&'/Cr^TX^ y->Ufc(screen) e ~fy*% KDN 
A ^BfSCDIBC/W:/ U #V KLTl* £(positivelyhyb 
n-dising):an^-#>6W!iU ffif bizS^ A?gK£JBB 
j&fr&(centrifuqation in a caecium chloride qradie 
nt) CCj:0flHHU*U"C*»E9tI*^x^>jr-$*-- 
£-ffi(dideoxy sequencing)^ J: 05tSL//c 0 C©jt£ 20 
f^Mf S^7X= KfcpICI 1080 i#«Ofc„ 

[0217] d) [Mef 1 .Ser 17 '' 7 1 G-CSF KOOtO 
jgigT-^^WT^^^^-fe y b (expression cassette) 
©M13mpl8 ^^<D*)r? t> P — ~ > ^ „ 

#*«7acf8KBiBStirc*«c-csF B5Vtt©nH© 

[0218] pICI1080^6(D^^X $ KDNA(«{b"fe^"? 

A«fl[«llBJ*^(iffi«:j:0fB«) £ecori &c>*saii(B 

fc. tip ^'P^r-^-iCMer 1 .Ser 17 ' 27 ] G-CSF %t& 

tt&tnr */h s c » EcoRi^sai awi-* y * * * U - > 

tc 0 C ©St^* EcoRI-Sal I#J$rM13mpl8 £ — (Aners 
ham International {C <fc K> tt$&3 n&DM; BCL#>6©S¥ 
JR) *K:d>a->Lfc. K/t^BRL T4 DNAy ij—H (m 

IBbfck©) £{£ffll>T5X BRLU s-'a^^r- 
ttiraBifiofc. aBBa^Wfcwaor a>Kf> rE.co 

li TGI ifflS ( "Molecular Cloninq-ALaboratory Manu 

al " - Maniatis tf, Cold Sprinq HarboKClBt83*l 40 

SMandelRtfHiga©**!:*;^^ AffiCCg^ oT ^ > ff* 

r£ft/dffflfl&£, DMF »£©2% X-Gal<h200 Ml © 
U y ?y * — X(loq phase) E.coli TGI MS&^^^'t 
£7Yr 9 ?*T#-(topaqar) tf&CJKSStK TxTfTiJ— 

ZfU- h±(fCmmLtc [TY h * 8 g©A^ r 

r y ^ h > (Bactotryptone) % 5 g + ^ , 5 g 

©NaCK 3.75g0^>7 r — (Bacto-aqar)&c>*500m 
1 <D^M* ; TY^U- h- 8 g'*? b b y y'b>, 5g 
g£©X+X s 5q NaCl , 7.5g>^ bTtf—, 500ml 50 
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*) 4fi(Defe^^-^ ; &TY^PX (8 g©>^£ r r y 
:/r>. 5g©S?ex+;* k 5 g©NaClRc>* 500ml CDWt 
HtK) ©7 y — h cfi(E>4 x 2 ml<D 1 % E.coli TGlJfflfla 
tpfcgiKL. 3 7 0 CC6B$S. *S$i±/c 0 2ml(DS#a 
*0.5ml <bl.5ml CDT 1/3— h^C^SOL/Co !i7 
?:Xir^>F;U^ (Eppendorf) vOota- 
^ (microfuqe)*r?§^6M^ilb, ±?Sffi*SM 
i^>Fi^ ^-^-^CC^U/Co 0.5ml <DT 

"ja - F47t-^ h ^(pharqe stock) <b LtT-20 
°CCCBf®U/Co 1.5ml CDT 1)3 - h ^Amersham Interna 
tional M13sequencinq handbook CClBtg<7)^^ (ftfB# 

6C0Dm K»©^iEW©«3£** y 9 is*? Kse 

Q IDNo.22, SEQ ID No23Sc>*Wl3 3.^./^— tf—" P^is — 
2 X-Z/zsls {?7'y 4 (Universal sequencing prime 
r) £<ftffll/Ttf ofc 0 S(KJ3:^*-f^-«*9 KSequ 
enase kit)(SS) Kig*^CDt^^C^o 
Ttfo/Co 4f!CD^P->tt£T, [Mer'.Ser 17 17 ] 
G-CSF ^C-Ot^T(DiELC^DNA ge^J^W Utt^C 0 
[0 2 19] Aa^=Sg£PNA CDISM 
lml^O 20CT-500 Mq CD— fillDNA ?rDIS{*r^/c«) 
dC x Amershamlnternational "Oliqonucleotide Direct 
ed Mutaqenesis" tCfBfS©*ffi4fiWSl//c„ Ifffla^JB 

A. lml^r-v^X b y9<DmM 

1. y;U3-x/^J^ta^*u- h^g>y— CDTGl E.co 
liPP^-5rSgXT^o 10mlO2xTYe«fe*r3rCrtg^ 

10/il -20ml©ifOl^»* 

^flpL, 3rcr3B3r^s®ir£o 

2. l0ml^M^»^^-^rt(Dlml(D2xTYeift^. IS 
l*»6©3«fffl8«ft (culture) 100/xl *jt@"T€>(i 
noculate) 0 

3. lml<D*g*t* (culture)^ffi^x.f*^^-^(recom 
binant pi aqu e)%1£f§t3~ & * 

4. *g^LJ5:^637 <> cr^>+^^- h-r€>o -7^^P 

j&lMM!! ^ ^ — ^ (mi c rocen t ri f uqe tube) □ 

5. jBHfflaflrc5»BB»&»«rs. ±««*»?ui>* 
e . coi i ©e«« *^©istc«i&r * o 

[0 22 0 ] B. 100ml V y -istg^W (phaqe cultur 
e)CD^S 

1. 100ml ©2 zlYigmc— ^feSL/cTGl (TG 
1 culture), 1 ml£jg«L<-^O-C0.D.500 # 0 .3 

$-C3rcr*iS-rSo 

2. A5 (±IB#M) *>6©^r-^±Sffl?l ml* 100ml 

(culture)CC^fln*T€, 0 

3. 8gao35:*563rc-c5^ra^>=< 1 ^^- hir&o o 

4. 4°Cr30»ra, 5000Xgt?@^StT* o 

5. ±mm*m»ttm>c&m**~'7K&ir m mmtm 
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tti 3 tl £ (carryover) C 5 (RF DN * 

flO>m$t<Dtc#><D'*2T l ) T^U v b (bacterial pelle 
t)*g|gS#S) . 

6. 2.5M NaCl *©20w/v %©PEG 6000*0.2 ± 
iKKKSai-r*. 4T!riB«H!tt» 

7. 4'C-C20#Rfl, SOOOxg-CSvC^gi-rSo ±«M£ 

8 . 5000Xg;C5#Pa®'k#§tU SIS-r^PEG/NaClCD 
^TtWfflW^^ty-JUf^rr h5:SfflUr^tSc 10 

9. ^-fju^u* h* 500m i ©* KB 
SMSttoiirv^^aii^a-^ (i.5mi)cc»*r. 

10. v-f *o»^««*r5»[Hia^«0-C, 
H- ±S^C12.5M NaCli£©20%PEG 200M1 ^^flO 

Mfflur, aa»©PEc/Naa*±ri»*ra. 20 

14. ^-Oi/X-^u? hfc—SaSTKsoo mi *K:f?88$ 

15. lOmMMJ* HC1 pH8.0r§SfQ3i*fc^ * Jl> 200 
Ml £ 1 mMCDEDTA$r$Sjjn o W^ffltitift? & (vortex) e 

16. Sfit?15^ra, KlT^c 

17. 3^HD*&»«IT*. 

is. ±S«*»0(r^*-^w:»-r. 

19. X*H5-18£*iiITo * 
LCM50 ©ffljjR 



KH* P0 4 
Na* HPO 4 
NaCl 

l3^4lsW£ftU1fa (Qxoid L41) 
(NH4 ) 2 SO, 
iSx^X (Difco) 

y y * y > 
l-p >r^>> 

MqS0 4 • 7Kt 0 
CaCl 2 • 2Hi O 

FeSO« /^X>i 

SSfijn^^ (TES) 

%a»w«:»ai"r*ciKj:r>rw»snTc^. 6.7 

(DpHVtf 0/C0 SM8I8*3S27 (dissolvedoxyqen tensio 
n)(dOFD©KS*B50%ffi»fla«I*Cai r saturation)^? 
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20. 500 Ml O^DD^;l/A*8SJtJPO, *tt*B*2l§Hfl 

21. 3NgfcK^ h U ^A50Ml t lml(D^*X^y-;l/* 

23. i5»ra, ft'fr£4tr&. 

24. S^U^ h*lml©-20X!©x£y-;l^i5fei£. ffi 

25. ^u? h*JI3BR«Loi»r50Ml orgiS** 

ic&ftrrs. 

CCD^SCCJ:0100 —200 Mq ©— lliflDNA tfifchtl 
tc 0 

[0 2 2 1 ] e) %g (fermentation) 
pICI 1080 £ E. coli MEfcMSD 522 (CGSC 6300) (#^ 

»iL**««L*uryy^y >x h y*±r-«orc«: 

«J#U/c e (culture) ©7'j3-h«rX H^* 

6HX9fflU L-T>f^y ><DT#-y'\s- h±CCX h 
y-^L (streak), 3rCT?— «£fi»* ifi-np^-* 

L-T>tr->y>^nxjcssijS3#, s%k:^©ioo m 
i 75Bi©L-r>es/ , ;>^p^td*rr*. ioe© 

250 mWH^W*- 7 7X30S/?tCfiLfc o ffi 

m®^±r3rcri6B#ra^ssif/d^ ^^©rt 

SSWt^-^L, 201 LCM50 ^fie»*dWTS*»S 
[0222] 



a£§7f<*©?£K 

3.0 

6.0 

0.5 

2.0 
10.00 
10.00 
35.00 

2.5 

0.9 

0.5 

0.03 

0.008 

0.94/0.02 

0.5ml 

sm^iia^-e©^A'ffl©8o-9o%^iijjiL/c£^, 50 

1 /#(2 . 5\AW«c«M:3*fc. »B»©W*»ttaK(o 
xyqen transfer rate)(0TR) IStS 3 ft £ ^fTPC 50 



(39) 

75 

©00, so fcffl^-r&$ffliai§K(cen density)<fc9;rt:#0 
fflfiS^«:*it,»rW. J*97- 1 ) T©g?3g(RiKjIK(oxyqe 
n uptake rate) (OUR) &ffi&£i*:Z>C £>!>i-C#&tr>© 

©dOT «. t- y T©^tK4XjSS5r*>JRSt--5 C <t tc 
©(limiting carbon source)©^lt(feed) ; £:5ifili£T>* 

[0 22 3 ] ^s«i6^raff t>. cerate, 

(aw ) . *oja©$g«8S«Rrjf|ffl!art©G-csF ©§» 

5ra"J^T-5/ces?){C1f>7"JU?rSHS(U/c„ G-CSF ©gS 

«. ^^«:jgfti©c:i< . m^ffV7<o±mism 

M®) (1 vsate)© 2 - -7 %y -J )l— ^feSDS-PACE^l' £^3£ 
Ij-ti-ilsMjkftf&tofeWL (l00q/l©0xozoid L41)&1.5q 

[0 224 1 0ft,, amsMcmm otctt, sm** * * 
frhMMtclMOtc. c©B&sr, ^y-feu>(470g/ 

1). ^J- + X(ai8q/l)BlD''«!E^T>*- , 5A(rL8q/l) 

7c©afltrjM»«:«t&L-3i>-e» 

H»*«*ffi©»809fiT«*FH&*6. dOT *50K2*l 
fi*D*K«l#0fc. *«J13~14B$ra^. C©^«-^'-^^ 
«*&«rtf 5ft«) CC. ^ U-fe y >(715q/1)SJ>*«f£KT>^ 
- 9 A Cl43q/l)fcW #> 6 tt 1/ fco * -feV > 

^^W^^^W^ft^iiDTl.Sq/ 1 /miC&ftb 

flSrt&C;*C#&#tA,<$(inclusion body-)(D&1±&m£>%ft. 30 
/c£ Mff y T% VJU>^KSorval)RC3Bj&(>7}StS 
±rJi»b(7000q, 30#. 4°C) . - 8ffCC}$M 

[0 22 5] f ) ffl » 

r(500e) £->;UA-y>(Silverson) 
AXR ^**i^^1f-£&ffll/T50nnMr y X HC1. 25mM 

EDTA, pH8.0(5l) ftC 4 "CCffilgjg S#/c„ 
-?> r>-^>f y>(Manton - Gaulin) **^y--f1f- 
£6000 psit?3|5iajS3-a-SC i(CJ:«)^liL'(lvse)-o 
(,>rV>»U^l'RC3CM>Cv9#^|^H6000AP- 40 

LT 5000gT*30^-ffl. M.'(&tel>tc. ±MM&&Ml>. 
^ 1/ 7 h 7 7 3 >4I{ciHtl,E -20*crlfig5 
Ltc. 

[0226]^U5h77^>a> ( 60~100q) £8?$ 
L-3t^"C5mM EDTAtf© 1 vt/vgb?-** - r 
y}A&) , 5mM©i^:* r W r-Jk 1 mq/ml©^- 
r y ^h,7V> Yte^fifti 50mM© r y XHC1 , pH9.0 (12 
00ml) cf(c. PTA 207"P-:7' ; &^tr-5'i<y bP>(Polyt 
ron)**i^ If- *®.m L-TS®ag 5 -CWHM 3 i* 

ye sg^^^ia-cso^-ra^uoc^v^^'JWRCScja so 



^§3^5-32 55 9 

76 

4>#&S t t'-CGSA P-£-£&;8UT6500g-C30#flfljg 

0^-C2[HlWASSL//£i o ^tC^U? r£7k (11)«C2 
Effigy Si* 15000q-C20»H. Jt&flfBOfc. ?5fc#W 
Affc (inclusion body) 3r$W"f •SS^-^U' 5> r£ 1 mq 
/ml ©^- f- y-5AT^ K?r^W-r^)50mMh y X HC1. pH 
8.0 (150ml) cp©2w/v^4-^^n-l'iU-y-;l'3->>^- r V 

VAm. (-y^^v-ju) d3-cpj^bufc 0 mmm2m*:2o 

mm cc&inu ig£^£2ox:ri6B#F«S®#G-?t>T-v>>u 

^VURC5C^>i:^8l^4 1 "CSS34P- £-£<£ffl It 30,000 

fgCCfitiST SiW . 50ml©T >j3-hilt- 20°CT'B?jg 
L/C oJ?§'(k3n/cif^ft:(20ml)>&^<«L/. 5(iii7y 
^^-^jiaS-a-CSt^W^^l/fco lmq 
/ml©^ h y ^1*71? K?:$Wr-2>50mMh yXHCl.pH 
8.0tt>©0.3w/v%N-^^P>r;l'-tr;l/=J^> (Naffi) 
^B-fbO/c (equilibrate) h py^U(Ultroqel) AcA54 
©*^A(5X90cm) tC4°Cra^U/c„ *7A*|al— © 
MW^ ; 5:ffl^r2.5ml/^©^r-^gtL/ > lOml©"?^^ 

^ 3 ><SrfimC/ (#J100ml). 4°C-CBfitLfc 0 ^{i©* 
7A*^i«l/clfiftM7 7 9%/ h >*-^(CL (3 
00— 500ml). SIY10 fli(10kD * *HS{#W/c 
T5 =i> (Amicon) CH2A-1S J< -4 ~r )l>i] - V >J -^^^ 
-f77^J^l/-i'3>gB5:fffllt 1 lmq/ml©^- 
hy^Ar^h"?r$WT'SlCmMj^^7- h y-^A, ISOmM 
*&fby- h 'J ^AKJtltgffbfc. (retentate) 
% V ;U^N*Jl/RC5C® J C^^F«irsS34P - £ - £&J8 L X 
30000xg r 30^-F^ S'Q^gt b o I > Ti?!^* ^i'FQ 
sP— >ll/ (Spectropor) 6-8kD £> "j \- ~ — ~f 

F»9t?40^Flffl. 1 mq/ml©y- h 'J ATi* F*^Wr* 10 
0 nWS'fb^ r y -5 A. 20mMi^^^ h 'J ^A. pH5.4 (C*f 
UT. C©^jg*3t5]^b-C3S*TUfc (±?t^300 ml 
^K). 8 1). f^$nfczt^*30,O0Oxq-C3O^ra©^ 
'C^-SKCcfc OI^*0-5C^-C±?g^?: 1 mq/ml©^ h y 

&7*J K^^W-r-S*ic^L/r24B#^wi/-^t/^-C7K(c: 

*tb-C. 7K^6lH]^L-C72B#raS*TL/c„ «»ffia«I 
£30,0O0xqT30#PiB»'k?j-8i-r h C £ CCcfc 0 rfjg^bU 
-20-C-C^iSlfSi-r^ (^>^-^M?«a^l mq/ml) *i 
X«4'C-C^M^U7c„ 

[0 22 7 ] N-^^p-(';U-y-;l'a'» (Naffi) ©?igS« 
%47v u-~>3>©f^(c«o.ooiw/v%fe(TK:{g; 
T L ■€• L/ T TktC^-T ^S«f ©f^(C<sM Ltc rpHPLCft©^ 

mmwm (^jo.oooi^) j^t-c*o/c 0 

[0 22 8 ] B. ^^;I/Ji<yi^U>^y a-Jl/-C^1± 
1/TcCMer 1 .Ser 1 ' " ] fc h G-CSF ©Pi{„ 

3-^4.1 t^Ml/tWc. [Met" 1 ,Ser" " ] t 
h G-CSF ©tb^^^WrStt (specific bioloqical activ 
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ity)(l-4Xl0 9 U/mq) 0\ "g&tk, 2.4X10* U/mq (17 
%) (Cl,;MSTOtta>ofc. MB^Jc^rft 
PBS *-Cl0mcv/ml ( £ >;^«&C<£ £) $t(DM 

#i£rc cDitrStete 37°cr 14 b ffl k: M o r ^fb 0 £ * o 

fc. cn60^*«J:b^7(DiS^<!:«SCCS<Hbr^ 
[022 9] »#ffl4 

y^yifu>^'j3Hi/ soocrc^tt $ ft/c [Me 

r 1 .Arq.Ser 17 * 27 ' 6 "- 65 ] fc r G-CSRDfiKo 10 

JSSl/c : ^fflia^-X K500fl)**U rP>PT 600 
0 ^^^^^If-^rffifflOTSOmMh t 25mM EOT 

A, pH8.0(51)4 3 CC4 o C^CSaSS3-l±/Co M®^5rv> 
U> (Man ton-Caul in) >f1f-£6000 
psi r3@ajft3*&CiKJ:0«ML/(lvse)ol*ry 
;U^*;URC3C^k#^Sl^H6000A- d — £ — 0 r 

5000 305^18. JfrbjMtLtfc. ±Sffi?:J^tl k 
? ry^^3>£Mte«S^6i!l -20 o CTBfJSU 

/Co 20 

[0 2 30] -^U* r7^*^H>(200^250)£fl¥!*O 
•OC^rSmM EDTA cp<D 1 w/v %C0^ + ->n (± 
hl^A^K 5mM(D^^* r W lmq/ml CD 

^ h U^AT^K^^WrSSOmMCDh »;X HC1 , pH9.0 
(3 l)ctHC, PTA20 ^O-^Wt^^y rP>(Polytr 
on) PT10-35S**^^^1f-*flefllLTWaKW3'e' 

/Co «ffl%*20'Cr30^lffliS^Lociry;u/^i/RC3c3S 

'C^KS^r H6000AP - £ -£<£ffl It 5000g ^30^ 
[5]D*S^2[o]S^SU/Co ^CK^U* H^TK (3 1)*C 30 

2 HI, ffffS3i*\ sooofirr3Q5HBL @4>#8tL//c 0 ft 

i^£t Aft (inclusion boaV)£^Wt"<5>SI&^ U ? r£ 1 
mq/mlCD^ r »J ^ A T^K^ST 6 50 mM hU^HCl, 
PH8.0 (300ml) cpC02w/v%N-^^P^;Hf;UP->>^ 

V JlsWRCSCM&ftM&tp-C SS34P - £ - o r 3 

o.oooq -cs^mu/co R»»*swrs±it«*, 

-20 o C"CafjSU/c o 40 
[ 0 2 3 l ] njffit2tltcmmfc% 1 mg/ml<D^ r U 
A7^> K*$Wf SSOrrMh UXHCl.pH 8.0*©2w/v%tf 
>\,Z3%/)\, dp ri5mq/ml CO £ > ' * ^ jf^fi (E, „ „ &C J: 9 

a^CDSOmlCDT U h 1 mq/ 
ml<D^ b y O&Ti? K^WTSSOmMr U *HCl,pH 8.0 
cpCD0.3w/v%N-^^P-i r ^1/^^-» (Naifi) T?¥3Hb 
0/c (equilibrate) -fey r * ij (Sephacryl) S200HRQ 
*7^A (lOX90cm) &CiB£L/c 0 A£[dJ— CDj^W® 
£ffl^T2.5ml/#CD^r^glU lOmlCDy ^^^>3> 50 
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ZmmO (i&lOOml). 4°CrB7 £ j^O/Co &{@CD#^Aa> 

6ft*u/c, mmw^y ?>?^B>z*-micu (mo 

00ml) , SIY10 K(10kD t) y b -*7 ) £HXttW/c7 S 
P>(Amicon)CH2/WlS 77 ^Jl/^ U-^3>gI* 
^ffll^r, Imq/mlCD^ r U h £^W^6l0mMl& 

K^hU^A, 150mM ^b^ h »;^A(pH7.4) dCMLX 
mViLtCo ^@^(retentate) MStfCfcCX. Vfr 
J RC5C®>l>#£iSF*9 "C CSAP - * - ^r^ffl L r 15 , 000 
xq-C 3Q»H jft^tt l/OCi r b £ ft /c£SS& t X ^ 
2 ;I/6 -8 kDa# * h:*y ^-yp*gr\ 20mM 

ifflth'J'JA, ioonw«{b^hU^Aw:»Lr, eft 

* 3 038ft (SIS?g300 mlSO, 8 1), pH 5.4, 
4°C^24fl#P^SW*tT^/Co JgJSSESftfcttJRSlS.OOQxg 
r3Q55«aiC^«0^(r*r±iB««:* (±?§^300 ml^ 
08 1) r3HIS«TL/Co «R»a«*i5 f OOQxg-C3Q» 
P^, &'bftffll>^>l<*X*0.yjmMJ- b U^ApH 8.0CC-tf L 

»fc 0 f8SSft/c^2»i**iafe0c^^;Uji<yx^u>y 
»j3^tffllf4*, ^^c/jr6$r-20 o crRriSL/ 

/Co 

[02 3 2 ] »^gH5 

jt*j\s#V x^u>^ i ;^-;i/5ooor^tt3ft/ct h [m 

et" 1 ^r 17 ' 27 ] G-CSF CDIOM 

TIEO^^f^/cCiW^ ##^(I3CDA<!:P-CD^ 
S?r^iIL/Co «Ift(duplex)I &T4tF V Z # \s * * F 
*^-^r*X*y;HbLOt^r'lX>^je^(BCL;30 M 

i ) *^Mst ikio mm *ffifflUT3rcr 2B$PhTO»t 

L//c 0 y-;UTlft^£-tf/cf£, 143bp EcoRI-Mst II 
;bJirffiii ma?§^(electroelution)tC <t 0 

rr>^-;uu/c e 

[0 2 3 3 ] ±BO^fltRcoRI-M5t IlWJt*#*W 1 

fcfBiS^ftSy'^x ^ K^^*-pAC88 *^c^p->u 

/Co • / <^^-?:ia^*r6/cto^W v pAG88(10Aiq)?r 1XH 
^ffi^(BCL;100Ml ) *TMst II (2#©,BCL) ^rf^ffl 
UT3rcr2 8#p^»fO/Co DNA ^x^y-;U?r^fflL 

ro.3f^^^r y ^A7j^-2o°cra:^?i±oc^ixH 

MfB^(BCL;100Ml)*rEco.RI(20 i|i{4;BCL) *&mO 
•S/cfa, A#£CRcoRI-Mst limWi* I %TtfV-Xtr>\' 

±x % z;**2<j-> mm) srffifflur, mmm^cB 

io 101 uswofB^tctK^rflHRL/c. I43bp KitcD^ 
#/cCRcoRI-Mst»rit^Oiiife«#^ 1 (b) ^Ci-<fc^ 
SrtMfo/Co ^/3»rfr4$*tS3qi-%* y ^ * 
K(SEQ id No24) ^SBnRL/feSWHtt^o-^* 

1 «:a^*DNA tt»EW«jeffitc J: OKSO 

/Co [Met" 1 , Ser 17 ' 27 ] C-CSF CCOl^TCDjte^-?:^ 

WtS^x^ K*piaiaao7 <t^«U/c e ccose^- 
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m&tt&'Cfnn&tf o fc. feT-©iSS!Eckstei nSO**l5lSf^#«: J:****^* 

[0 23 4] ##0<J6. * i- hffi*fiMHL//c: 

Taylor, 3 W et al Nucleic Acids Research (1985) Vol pp 8749-8764 

Taylor, 3 W et al Nucleic Acids Research (3985) Vol pp 8765-8785 

Nakamaye, K et al Nucleic Acids Research (1986) Vol pp 9679-9698 

Savers, 3 R et al Nucleic Acids Research (3988) Vol pp 791-802 

[0 23 5] C©^i4«Amershani International &C «fc o * ') 9 Is*? FfcOlvCO-f 5/ 

Ttcm0S^6tir*iD^O-C2afe(±©^^S^ 10 [0 2 3 6 ] 



i . mmsmw* i)3*t>\,*?- f©— mikdna ^^©t - 

— SIlDNA (1 Mg/Ml) 

afflMtgQRSESBIIB* 'J ^* f l"** K (1.6pmol//i 1) 

I 



7k 

Ltcms. (onmt* y * u*?- f a.6pmoi/i 

Ml) 2.5m1 3.5/xl ©i^ffBTSIRO* 3.5M1 ©7k 

d3©5jttl © — JUKdna US! (1 Mg/Ml)(CMsJjni<fc. 

3 y =r* * u** b'z&mutcm 

y^^U** F(1.6pmol/ Ml) 
2.5M1 5 Ml ©— SiKtJNA (3.5M1 <DfflffifflL I & 

tn Mi©7Ktf©^i Mq/MDtcgjjnL-fc,, ) ±iess; * 

MgCl, 



20 



y >^ : 

5 Ml 
2.5 Ml 
3.5 Ml 

6 Ml 

*530^SWT©S3f *<b«^«Ctt. 70°C©7kfS*4C 3 
ftlBL */c. t'J^^Utf K*S30SS«±©S3© 

-^*37*C©7k?S4i(C30^ > SJCSG/Co 
[023 7 ] 2 . ^M^S&DNA II (mutant DNA stran 
d) <0^fiS«kiltS 

r-- y > tfmmwiicrimm^w^htc ■. 

5 Ml 



<&w i (cctp tju7 r -s 



J^i'Ut? F 
* 

*U^(Klenow)»r>t (6^(4) 
T40NA *)f}—M 

±§aj&fr£i6-C©*&ttitt££AU -#fifcgt, fc. 
[0 2 3 8 ] 3 . ttt»»rjt«C^fi7 -f 
fflf £. -SIR (*^«SEa#) (non-mutant)DNA ©Bfc 
*. 

III2;fr6©J5JEc"?g?&'t7kl70 Ml 5 MNaCl 30M1 

zmtiaotc 250 mi (Dpm&mnz? 4>i>f-$im<D±. 

gfl©4£5KC8SJjni/ . V3U»'Ol'RT6000B "O^ r 7' (ben 
ch top) jl'CvfrgiSft-CV ^-OUmooOB* -Y >^T-5 h-fr 
3M|^^ h y ^A(pH6.0) 
<$x£y-;K-20°C) 
[0 24 1] K^-<T-YX-i*y-;l/fScp(c 
20»$IAU-^C»rx 2»^> V-f i-Q7 a-ix(Epp 

endorf microfuge) dn-C^C^glL/c., O^T^U? h 
£10m1 ©i|gW®2{CflMS3-t±7c„ 



19 Ml 
6 Ml 
1.5 Ml 
2 Ml 

30tfrn-£- ; &<j&BL<T > SiatlO^ffl, 1500rpm n&toft 



[0 24 2] 4. 

©-**>y„ 



Nci I *ffiffl-r*#^^M(*DNA M 



500raM NaCl 
$Sf$t4 

i * y * £> P r — fe'in ( 50#[4) 
[0244] ®^£37°C©7k?S4i'c£SAU 37"Cr30 
flfdH>*^- r U/c(50 IM&OX + VJSC^UT— * 



dna %&LTicm'<2>ffim?*-7icMmLtc. 

[0 2 3 9 ] 100 Ml <D50nmaC\ZffifiaU-Cfrh. SO* 
[0240 ] TE©fi6»*aKRtciJSaiLyfc : 

28M1 
700M 1 

40^XS3*»6© r XtS®^'C65Ml ©MflB^3RO"8^{4 

©Nicl(l (il)485)]0l/fc. il^*37*C©7kff$4 I (C90 
^Iffl. fit© L/C 

[0 24 3 ] 5. x*V*?UT--tz*III ^^ffl-r^^ 
I^^SftCNA !«©Sn»r. 

X^4^6©S'S®^ , C > TIB©BS»*aSftnUfc : 
12m1 
10Ml 
2Ml 

III , *3O^P^-C^J3O00ifia?r^J»T-r-5)T*-S^) o 

so T>iSi^J£ 7o°c©7kfS^tci5^Pfl^A ura-^^^rStt 
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<tLtc 0 * 
[0 24 5] 6 . *f+vZfY (gapped)DM <D??S:£-&c>** 

MgCI, &m 

dm v--fe'i(4#{4) 

T4 DNA (2.5^(4) 
£S$fl[]L<fc 0 ®^€rl6°CCDfS*k:3B$ra, Sfcgl/fco 
[0 24 6] 7. ±faDNA ^^ffl-r^n>fc;^> Hi£ 
E.coli TGI iWISfe 

300 ul CDiBi!iSf*(D3>f^> h E.coli TOfflSSCMan 10 
del RVHigatDlS&tCft'oXfflSl') 5:Xg 6 frh<Dlxm 
S^ft20/il £ffll>TJ£W$k&Gfc (— 0)(1n duplica 
te) e «JME»tt*TT/U- r±<D7Yr v7TiJ-*$<0 
D * ^7 *-X(log phase)TGl(DP~>(lawn)±K:i£ 

[0247] E.coliM1*TGl «*H. E. c 

oli Genetic Stock Centre&Z/3?IIL Buckincjiamshi re 
HP7, 9NA, Amersham, Little Chalfont, Amersham plac 
e, Amersham International plc#>6. 9<f& 
$imm&isX^l*. \s>?*rv K 20 

+ y K (Oligonucleotide directed kit) (SIS 3— F PR 
N1523)<fc OraStCA^L/f#*o 

[024 8] <MMW7 

^WJj.f.U>^y3-^ 5000r ^tt $ tlfc [Me 

t^Arg^Ser 1727 - 60 - 65 ] t rG-CSF OiS e 

A. b r [Met" 1 .Arg 11 ^er 17 ' 2 7 ' 60 ' 6 5 ] t FG-CSF <0 



#*W3Xtt5ra^)fc[Mer l .Ser 17 - 27 ] G-CSF (CO 
l^rcDa<£-7-S:^WrS^^M^S(rautagenic tempi 

ffiffl l/yh^BKWRA* »J KttfSJEOCdes 
ignated)SEQ ID No28 SC/SEQ ID 29 t? * 0 % f£&C^i| 

[0 249] SEQ ID No 2&P<D bV^Uv b ACG Bufi 
<7)Gln 3rArg tClfcfbT *flUB£rfT l\ SEQ ID No29 
®*7J<fcgf&<DAGA F 'J^l/-; r«65S.c>'60t4(DPro £Se 
r tefc{b-r*ftUIJ*t?5. ^S^SlffS (mutagenesis) 

— y'?<{ ^ >^#^^^lfc (single priming muta 
genesis)(C*5tiTSEQ ID No29 %ttfflUt##W6ta 
^£:W£-Ctfo/c 0 Ctl&C<£<oTPro 60 SerRc>*Pro 65 40 

ser^S (change)*^^ ^ - 2 n/c e 

c <d 75 - * a> htmm 6 ica ^A^accce o r — mm 

DNA £8BR0fc. C<DDNA SEQ ID No28 £r§£#^^ 
^9 -fv — (mutagenic primer)<h It^ffltSf-^^ 

* <D 3 ®*m& Ltc C t £ Dm «SE#»Beffiic J: 0 x 
*U->0fc. 3 m<D V'^y - ^ <D:£T#ffli£ £ ft fc^S 
(change)CD^fe-fe >y r£W0-Cl>fco ZlKllRF DMA* 
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13 /zl 
5U1 
1M1 
1^1 

(mmm\<DiMd~~TM*>5) cca^r««bfc. rf d 

^BirnboimSc>*DolvCDT^^7 U^fflffi ( "Nucleic Ac 
id Research " (1979), 7+ 1513—1523) Kl^O^T* 
•JT^Uf h*^JJUiL/Oli-CSambrook, Fritsch &c>* 
ManiatistC J: 0 "MolecularCloning a Laboratory Manu 
al " (Cold Spring Harbor l\iblication)&CfcIifc2 tl& 

fcRF DNA*f5IBU/cCr<t^)SffiiSH*rEcoRI <b Sal I 
*ffifflOTWWl^t>TM:rp T/U*-*-, y#V-A 
IS^SWfiL «KHtt&:3 F^SO'EMet" 1 .Arg 11 Se 
r 17 - 27 ] G-CSF (COl^T<Djlfe-?-*Wr*619bp KK" 

*o.7 xT^a-^msy*** y-> (Bf«) 

^ffl0r^gtbfc o Kit*. HufBL/c^Si^SW^lHl 
— ©^fficcffior, 2:1 J:^iS#J(D^>if- h : 
-<D^:;UJ:b ; S:^ffl(>r^OT4DNA fef(BRL) tVX 

— fe^W^Oigase buffer) EcoRI-Sall^J 

»fpici002(X^^-*^aMU/c o ittS»^Sl*ffifflO 

E.coii g&HBioi ^se^u/co »maniuB« 

50/ig/ml(Z)T>fc:^»;>?:$Wr^L-T^7-^U - h± 
t?CD^S^J:0 jltRU/c 0 "Molecular Cloning-a Labo 
ratory Manual" , Sambrook, FitschSc>*Maniatis (Cold 
Spring Harbar Publication) (CfEtE^)Bi rnboimSc>*Dol 
V®*ffitC<tO W«3nft:^5^ a FDNA CD$lJEB##fCC 

/Co BffJ8(D619bp EcoRI-SalI-Y>1f- h^WTS^O 
^?>07 7X^ KDNA ?:ftfflLt, E.coli g^MSD5 
22 i }§^<D (desi gnated)pICI1239 1 * J^WIEft U tc 0 ^ 

[0 25 0] B. ^fWJx?U>^'J n-;U5000r 
^ttSnfctMet^.Arg 11 .Ser 1 7 ■ 2 7 • 60 ■ 65 ] t rC-CSF 



*(400ml) ^CDCMet" 1 .Arg 11 Ser 17 • 2 7 • 65 • 6 5 ] bhC- 
CSF <DW&*. O.Smm^ b 'J^ApH 8.8^M5C 
iCCfc9pH?T8.0^C_t:#$ti-OlirT ^ r3>YM10M(MW 
^7 y r ^ 7 10kDa)±"CCDKS^^t3a^Ccfc 0 50ml (8mg/ 1 ) 

tcawro*:. c<Dmmicm&&<Do.8mm+ b »; -?A t 

PH8.8 ^^MLOl^MV=^J5000CD^^>'l'Ji< l J^^U> 
^/tj n — ;b (Sigma Chemical s) (11. 3g, 10C^?fi; [Me 
r 1 .Arxf 1 .Ser 17 ' 27 " 60 - 65 ] b b G-CSF ±07 5 
IfflSO, 20^fi) ?T7k(100ml) C<?§»UT^»nL/Co 

^ y ^ >^«pH8.o(r§^b^ r^tf V x ^ u > 
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*7 30kDa)±-C4°Crig|§L-C. «&3SS?&S?S£ 50ml 
t btc M&mZr.ummKmT b ') *> a. pH8.o(200m 

lftK:#J25mlK:jg$8U/'c. ^^©^igMSrlOmM®^ 
r U ">A ,lmq/ml©:f h V ATi- 7 F (PBS-Ti^ F) £ 

^WT -Si50t*i &(b;r h ^a p h 7.4-c^^bL./c?;u 

hay;UAcA54 ©2»5A(5X90cm) ItOi'DVh^ 

£. i^/i^b*'.) ^A?g^(CR Acad. Sen. Paris 27 10 
4,1617, 1972) «:<£») 280 nniCfcttS £ >A i'Si ^ ? 

-5 c <t ic «fc -cisjs 

£j&%t$:T S. 3 >YM30jS_h-CCDK$f ^ <£ 0 11. 5mq/m 

i feLh£-ci&l§u ^MR«ro.22ium7 -<;i/*-£M 
uratiao-eLTSK:ffiffl-r-5fcai){c4*c-cBfjSi/fc. 

[0 25 1 ] &Jjn*#,$?f£©T 3 ^^flftCcfcS *>^' 
* »<DSfifi©i^*« . Wm^L^.mm [Met" 1 . Arq 1 1 
Ser ,7.z7. 6 o. 6! } t hC-CSF ©51^7)^<*iLr|5IlR 

h y-^(hiqh MW streak) £ L/"Ctf BbT RJR/ 

wt*> v v j*ffimc&*>wmtm,'&m<Dfttiimm3.. ym 

30jg±r P H 8. 0TSW^£K«T£C 

;UAcA54 ©*^A±-CCD1f'CXP^^PV r A - 

5rtfC^t^"C^7>^i^^-^T 5 >Jgf&ff*lt (blank 
ethanol amine quenched) ffifi[ty?WJl?U>i' 30 
V =t --il/Ttfefi (cal i brate) telf} C <ht-Cj: 0 figfg L 

i/>i"j3- ;Kc*3r*§^ 1/ fc [Met 

- 1 .Arq 11 .Ser 17 "- 60 - 65 ] t h G-CSF ©^3R/i*{b# 
U •> AjjgSg £ . BftJflTK&JBfft® T 5 y K^WtC <£ £ £ > 

^^L-Cl^Ci^r^L/t. [Met" 1 .Arq 11 ,Ser 

] t h-c-csF ©Jt^l^ftrStta. 2 x10 s 

U/mq) ^JUxK y i p > ^ ij 3 - Jl/it<fc Zm&k. 

2.2X10' U/mq (19%) (C(ST Lt^fc. C©£/&I2J« 40 
3fe£iC£jer*'J. 10mq/mlC*>^'^M«:J;-5>) St?^ 
tei»T» pbs 4Hc^8? i./ct£JI§T\ 37°C-ri4BH{cM-o 
TtbrStttc^bttlgisD &titt#> fc. 

[0 25 2] ###18 

y ^ji/#i>:c^u>:?y ^-^r^&i^Met- 1 ,cn 

u ,! ,Ser 17 " .Ala 16 " , Lys 3 0 ] fc r G-CSF ©lOSi 
A. [Met" 1 ,Glu 15 .Ser 17 - 17 ,Ala 762 " ,Lys' D ]trG- 
CSF ©fSSL 

3 X W 5 Ta^c [Met" 1 , Ser 1 7 • ' 7 ] C-CSF CC O 
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r##0« 7 ©#£ *g£ii u &m u icmmtmmmt 

Vzijtirls*? F«SEQ ID No33 SO'SEQ ID No34 

[0253] SEQ ID N033 <P<D b V 7*U ? r TTC «15{& 
©Leu £Glu «:|S'fb'r-5(^ffl ; SrtT : '5. SEQ ID No34 CC*J 
OTW:. Sr7J©TTT r Wis? h« 30(4© AT a 5rLys dC 
4Efb"r4fPffl*fTl>. h U ^'U * rAGC »28&0 : 2e(4© 
Cly *Ala K«ttT*rofl*:fr5. 

[0254] 5l^S^ai^{*-fi7^ ^ 5 > 
iLT#^6-C^fc4>©iHKWtc|5l— t?*i). ^ 
^*H2^ h?r^7'-7^3 F(CS^3#Tpia 1266 £ 
f#7e„ 

[0 25 5 ] b) ffl Si 

U f r *©«A<*£#^#I3 tCSBig©^^^ 
*+->3-;UK (N^) ^^(CctOpJjgfbL/fc. C© 
2 > A g *Tfi B©^-C^14 V tc 0 
B. ^^,U5j<'Ji^U>y;n-Jl/ 5000T^te S tltc [M 
er 1 ,Glu ,s .Ser 17 - 27 .Ala 161 ' ,L V s J »] t hC-CSF © 

c©fb^«3o{4Kii/jn©Lys ^s^wr^.* 5 . Piste 
Wlti^c. c©^®©^}*^©^*^©^^^ 

{i*^PjK:#ffi-r -5> Cii — £fc L > PAGE-SDStC*Jt,iTMW 

tbi^WrStt. 1.2 x10 s u/mq»^1±^^«:*iC^-c 
« 4.4X10 7 u/mq (3%) C©^fiX^5 
teT&fefC^-C&i). PBS d3"Cl0mq/ml(3?>>'^K(Cj; 

■5) $-c©?§^t»SS{cte^r. 37*cci4BlHL ibrSttcc 

[0 2 5 6 ] 03Zffl9 

ftBJM ivmm^mz (e) #M) (cfe^r E.coiig 

^MSD522©^0(C > E.coli TG 1 ifSLt . #3^!) 
1. 3RO*5©^iS ; Sr^lL./c 0 
[0 25 7 ] ##ff!ll0 

t h [Met" 1 .Arcf 1 l s e ^ 17 • ^7 • l,0 •' ,5 ] G-CSF ©^©ffltH 

So 

^iftjfffljja^-* h (640q)^r 1 mq/ml(D^ h ! J 0J\Ti? F 
^rSW^SSOmMh y , 5mM EOTA, 5mM^^^hUY 

h-W2M J^m*>6%€>iS«^ (pH 8.0) (5 1) 
*^C V PTA20 ha>^^r> ? ^^if 
-*tf!fflLrBBeaEtt 7/8t4WIBStfte. 5g® 
Y>-ii^ y >^ ^ (Man ton-Caul in Lab) 60/ 
60**^^ -/If-* 6000 psi-C3[5Iil®S-tf £C t^Cj: 

/Co -20°CCD^>^;U^^^^^^;b^^-CsinqlG pass 
Conair chi11er)CC <t 0 ^JPUfco (lysate) * 
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V Jl/>'N';l/RC3Ca'C^-^S t t 3 'C5OOOxq-CH600QAP— £ — € > 
ffiffl L T 3Q55-Rfl®'Cv»gi b fc„ 

[0 258] liM^LOKr^U ? h (i&450q) 
£±iB£|g|-©iggiig (101) {CSSgS33-»±fc. 
*^S-C30^rail^L/ifcf^. 2 K©V Jl^-OURCSdS'Lvfr 
^S^-CHSOOOAU - £ 1/ T 5000 rpnfT?30fl-|fflja 

■^avz^anmutc, ^u? h*2ig 1 * doi ) ten 

S&Sl'-3t,>-C5000 rpmt , 30^-ra®'C^^L./c o jft^A 
#£$*tr SSte^ r £ 1 mq/ml©^- r y "5 i*.~7i> 10 
K^^WT^SOnMh U^HCl, pH8.0 (11) i£©2w/v% 
©N-^p^u-yvUni^Na&^K:* y ha^t^t 
-rif-?:ffifflLT^jief7TWSg?S§-ii-/c„ *(1.5m 

i) ip<D2oiiMDffi,mm2m>$:mmutc&. &&m*mu 

-£-&&ffll/TlO,000 rpm-C30^P^ia'C^§IL//c„ 

[0259] mm&&^m-t2>±.mm*5 um ? -< 

-%mb-CrimbX®.mim$:m£;b . lmq/ml©:fr- 
y ^ATi^ KSr^rTSSOmMr yXHCl, pH8.0 (4*C) 
T6 f^d$«?L-o(,^S10Y10*- r U s> i/(10kDa* r 20 
-*7) ^HX#^fcT5=i>(Amicon)[X20Pg^i-zijfi^g 
r*TC> 1 mq/ml©^ r U A7i? KlrMT &10mM$$ 
tl-^A, 150iM &ft^ r y ^A#«6&&?§MpH 7.4 
(901) KWOrft^EEAT-ClRiWIiiOytCeHafnte 
r) . |(B«1«©»T3Wfi^<tConrtaR*Jftfi!EL 
fc. 

[ 0 2 6 0 ] ®S^J(2.1mc)/m1©^^>^'^S, 1.7mq 
/m\<D>&8M) *gi4 1 <D%isZf& (screw top) 
U^DfU>^Srt{C}iilb. 37'Cr-^^>^*-^- 
rl/fc,, 5feRS;LfcCfc®^V^^*Jl'RC3C^'i:^SfSrtt , 50 30 

[0 26 1 ] SDS-PAGE&O'rpHPLOCj; *)^MVtctS^ifi 

^WtcrSttr**) . 20Bis/mi©jftS{c*jt»r3rcr 2 
iiratcMor^-c*o. *>o£>^jtfln*#j$?©£ 

[0 26 2 ] ##ffHll * 



Na, HP0 , 
NaCl 

*-feV>»D7K^{»^) (Oxoid L41) 

cm « ) . so, 
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trp y'a*-z-&-£m-?z£.m^*z-&&m-?z>[M 

et 1 .Arq 1 \Ser ,,,,S0 - 6S ] fc hG-CSF ©1BS3. 
a) KpICI1239 (#^7tCle|g) *B«l2L/fc 

tit 7? &"Caii»ig H +r EcoRI-Sal I &C <fc O^JKl/ 
/c. trp ^O*-*-. y#V-Af£^{4&0*[Me 
tr 1 .Arq 11 i ser 1,17 S " ,>s ] hu G-CSFfCOC>T©jt{E 
^^W^S^S^RcoRI-Sal I Ktt^x* t> 'J -> 

tc 0 pICI OO8O(l:kl50!l6#M) *>6MfB?£H ^"CEcoRI 

StfXho I r^lKT&c<tK:«fc9^**-»rjt£f)3Sgb 
ot,>-CA£&EcoRI-Xho I KJtSr^i** y->£{gffl 
L/T0.7 %T*'P-xy;U*ie>#^L/7c„ /hEcoRI-Sal 

h : ■^^^-(O^Utk^fflL'-CEcoRI-Xho I *<9&~- 
jrK-CCg^Lol^-caife^^^^L/T E.colia ^MS 
D522&ff£SMS&0)fc < , f h^l7--Ci'y> (15Mq/ml) £ 

^fflfaCtransformanO^rjltRL/c 3 <I©3 nx-£jl 
!RU ffl^J (supplement)-!: 7- h^-y-^f 'J> (15/iq/ 
ml ) 3 M9©/J^ife (75ml ) "f "C 3/C T 20B#Pfl WS. 

^&SD5-PAGEy-'l'^S-r-SCiK:cfc f ). £>^Sf© 
SS(protein accumulation)*a'J^L-/t 0 3 0©30^ 
-CD^-C^CMet^.Arq 11 .Ser 17 - 2 ' 60 ' 65 ] hu G-CSF* 

A 3 ft/cpICI1327-C * 0 . 7'U ^ - i jtST- 

[0 2 6 3] b) % W 
pICI1327^r E. col ig ^MSD522tC -ti, f#e>n/c 

ffl^^-^^fflss u ^ y -fe y h ^±^c - so-c-cg; 
note igitcT^-F*^ hy^^ei'oaiu. 

r, 3rcr-^«$-tf/cf^ #-=ua--*#*i, 
fc. ¥-©gfS©3a^-«0 mto^-ciomio^ h 
7-y--f * y >^ax{cffi|gSS-ifot,^-cia^(c loo/ii 

^7lm\<D7- Y^^A t> y >7'CiX ; &$WT^^fS2 50ml 

© 3 ffl©^^ u >v >r -ir- v => 7, zmd&i icsat/c, 
3rc-cimmm.mmm^±T^fS, s 75x3© 
rt®tt*^-;i/o. 20L «wB«»*^-r*«Bstc« 

3.0 
6.0 
0.5 
2.0 
10.00 
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fci + ^ (Difco) 
if 'J Hz 'J > 
L - D -f 
MqSO, • 7H 0 
CaCl, • 2Hi 0 

FeSQi /^i>gj 
^STC^^fg (TES ) 
^r^-f £"J> 

*e«iW«:^jn-rsc<t{c<j;or$ij©?n'c^-5). 6.7 

©pH"Ctf o/to ?8&¥®^3g;fr (dissolvedoxyqen tensio 
n) (dOO ©^^*'i50%^t 1 fi&fn^(air saturation) 
•€$>*), &&m<Dtit#mi£%&9bfflB-?Z>cttcJ:K)m 
VJICfflfflUtc. lfr^K). Sfi^O. l!?S(WM) 'C*| 
S^ifSS^^ftffi^SrSS^O 1 . IfeS? 

SS»iSS*^©S^ffl<D80~90%iCiiMU/ci# > 50 
l/#(2.5WM) 7 Cii*S tf/e. ffeHS©^*I^TiSg(o 
xyqen transfer rate) (OTR)'*. IBt83nS^#TT50 
©OD,,, K:ta^-r€.fflflarigS(cell density),*: I > 20 

fflfla?SS(cfe^r«. f u T©^5St©Jixjig(oxyqe 

n uptake rate) (0UR)*iHS$ "tf &C £#-?#&(,>© 

©dOT'*. ^'^T-yrcD^PRjRjlS^JIS-r^Citc 
cfcO> 50%<DSg^ffi^«:^b/c o CfttttStfli*^ 
#50000, so (cSfMSn^^^tcDgSSUo^-ctU^^ 
jg!(limitinq carbon sou rce)©Sj?<E (feed) £68®?T>' ; & 

-r s jig-ctt&ir s c t ic j: «j jgj$ b tc a 
[0 264] &Buiimmft,K cvmicyetmm. coo 30 

) . *iJla©|g*gSfiRC^*ffl)^art(D[Met- , ^SSer 

] t hc-csf (DWffi&mfe-rz-fcvxDyy 

yjlWtiLLtc. [Mer'.ArcT.Ser 1717 - 60 - 65 ] t rG- 

csf ©§g«. ^g^ccmn©c:£< > tro-n^yr 

©£*fflM§ft?!0J (lysate)© V—vls- ^U-gSfeSDS-PA 
GEyjU^S-rSCitC^tJjfJ^Lfc,, 00,,,, #35(t£lJ 
ji b £ £ (8 . 5B#K ) . f) -fe* -f > ftu7jc#j$?!|$Ji§i£ ( lOOg 
/l©0xzoid L41) £0.75q/l/B$©S!!-£-CfSlfgK:&A 

[ 0 2 6 5 ] 00, , „ #!#J50'CiiJjg Utc t # . 9 T 40 

tp<Dmmm<Dmmti)mnzin, oot *5 50%3g«fisfa^ 

#6tuI^C±#Ufc„ C©B&&r. ^U-fe'J> (470q/ 
1). BSi + X (ll8q/l)SO'^T>^:^-^A (ll8q 

■C^g^«^:fii©^J70~80%-C , ^L/^#6 > dOT £ 

(inclusion body)©#:6E:tf>5fga?> 6 ttfc t £ , Ktrf-VT 

£ y ;U^* Jl/ (Sorval ) RC3^C^ffiS±t?fflft L- (7000q. 50 
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88 

10.00 
35.00 

0.625 

0.5 

0.03 

0.008 

0.04/0.02 

0.5 ml 1 -* 
10 mq 1 _1 

3o£\ 4'C) . - ao'C-eftrnvc u&Mc. 
[026 6 ] c) g g 

mW<m%M 3 (f) (CI 3tS LtcC^ZXte-CiJ-o tc. 
[0 26 7 ] #^ffill2 

ta3 ^p-t-^-^#wrs^^^^-*<s6ffl-r-S[M 

et" 1 .Arg 11 .ser 1 7 • 2 7 • 60 • 6 5 ] t F-G-CSF ©SIS. 

a) T7A3^o*-^-. trp y-^-yrKv-Ais^gp 

fiCiB^JSLO'fMer 1 .Ser 1 ' " ] hu G-CSF(COt,>T©it{E 
T-^^WrSEcoRI-SallirM-?:. ##0«3©d) T'j£-< 
fcCi < M 13mpl8d3(-C If:/- * D -> l//c„ EcoRI-Sall 
WK-©^»iB?liWSEQ ID No47 &O'04RJ>'0 5 (CfBi£ 
StlTfcO . SEQ ID No47 'iEcoRlSfMSPfiF (Ztr\s# 
^ K 1 ~ 6 ) , V>'^f-';^7r-i>T7©A37'P- : e-^- 
gd7ij (3*^U*?- K7-52) . trp 'J-^-UtfV-A 
JS^gPfiSH^i U<*5F K53-7?)SDWIRBB&3 K 

F79-81)#>6&£= a4M05KB 
Sal IIWIR Wfi[t?«ISr -2> [Met" 1 , Ser 1 ' ■ 1 7 ] b h C-CSF 
©3?^U^-?KB2^J* s IBtg$n-Cl^ 0 SEQ ID N047 © 
3' ^SATC 3 K>», @4SO'05(C*5l,i-CX 
> (75^g|l) £3- K-T5 ACT3 h^OilBfr'C*?) 

^ijAATTCACT'iEcoRI-Sal lSfr>t# 6 ^ W T t » £ . EcoRI-Sa 
llWit'Spiai^gsA^^I 0 Hi L (excision)iC J: r> "C 4>IS 
Stf#€. (##Fd3i#M) . ^^§B{4©^^^ 
( si te-di rected mutaqenesi s) 5: , t'Jn^^U^f h" 
SEQ IDNo 28 ^r^ffl bX^m 6 (ClBtgS CTi 
SlftDW (COti-Ctf ll(4©Gln £Arq fC^LL/ 
/c„ -SlftRF DNAii, Gin 11 — Arcf^M^r^WTS^ 
■7-^#6> XfIB 3tC*5l^-C-f >+3.-^-^a>*5 

[H— ©^Srii*{U-oi>-CRcoRICBMlBL'/c4)©) SC>*Sn 
aBI(##^13(ClB*g) -CWWTL7C,, #<f#6n/c. T7A3 

*- £ - . trp - >j aK v - Ais^awaEJUS 

Arq 11 ^ K>*WT *jtfe?WW*SWr*i44bp Ec 
oRI-SnaBI K^^^^L/^l^-Cpia 1327 #>6©EcoRI- 
Sna8I WBf-^^^- (cn« Ser"Sf>* Ser'HCOl^T 
©3 K>4MLt4j"3, #^ai(CfBtg5tlT^S) 
JCii*§ l> it. mmm^^^m L -C E.Co1iB ^MSD522R 
C>'^h5"9--C^ V> (15/Liq/mq) **ST*L-T*f- 

BmW& l> tc. ffim<DT7A3-70 - 1* [Met" 1 , Arq 
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KiJi^CDpICI 1386 *>6©DNA <DJ&»g2?IJ&SK: «£ o 

[0268] SS!BI52a©*ft(b) SO" CO tefiEo 
rtf -ofc. ^i*Cb) it37'CVm*. 16B#ra^^{C*J^ 
T^^^V^v^ (micrabial biomass)&i 35g/l 
[Met" 1 .Arcf 1 .Ser 1 ' " "- 65 ] fc r G-CSF « 
j«ynx (fermentationbroth ) 1 lS0 7g*rS 

« 55q/TT*0> [Met" 1 .Arcf 1 .Sen 17 • 17 • 60 • 65 ] t: b 

c-csf cDiRfiti^^DX i i ^0i5g^-c§m$nr 

b) E.coli Genetic Stock Center fofrA^gftfc E.co * 



* HM#CGCS 6300CJte^M F ,X" ,1ac+ ) 5 
KpICI 1386 rffg^L/fc. t#6ftfcii8cCGCS6300(p 
ICI 1386)£fifiS U y U "fe U h » i"t»K - 80'Cr 

37'C-C-^ <1£&H) £fi«. »-3Di-4 

[0 26 9] CCSC 6300(pICI 1386)©#— 3 
Hit,, 10ml<DL-f- h^-y-'fi' 'J >^taXcb«:liaiS2 

■g\ -e© ioomi £75mi<E>L-f- y^-vav y>^PX 

£$WT&20(lCD250 mliJH/>v-f t-^^XaCS 
7^30^4^-*!/, 20 1 €>^ttl_CM50 if$I*Sift 

*^wr*«BHS«csao?t. *t?ng«!©«j££^ 1 k 

[0 27 0] 



a 1 ®mmmvM& 



^1*ELCM50 HJUStt&CA) 









g/i 


KH P0 4 


3.0 


Na, HPO 4 


6.0 


NaCl 


0.5 


t)*£J>m*ftffiW (Qxoid L41) 


2.0 


(NH 4 ) 2 S0 4 


10.0 


iSx + X (Difco) 


20.0 


tf y -fe y > 


35.0 


MqS0 4 • 7^ 0 


0.5 


CaQ 2 • 2H* 0 


0.03 




0.008 


fgso 4 /^x>i 


0.04/0.02 


tftaTcX^iS (TES) 


(0.5ml/D 


*y> 


Cl0ml/1) 



*&9bmicmm-rztticj:'z,~cffl®2tiri,>z> 6.7 
c tuzx*) mm Ltc 0 ift%K>. gis^, lgficw 

6. #SimJSa#iifi#-e©&;*:ffi (lOOOrpm)tCfijaLrc 40 

451/^(2. 5WM) Kit A 3 tffc. ^Plil6B^Htf 
l>. ^©RSKt^ltiS©^^ CCDs,, ) . 

m&L. i'ifiKs^^f y r«rt© [m 

et- 1 ,Arq ,t ,Ser 17 - l7 - 60 6S ] t h G-CSF ©gf»£«!J5e 
•T-57c*©-y->7'jU%^Urc. G-CSF ©gH©$'JSW 

V - ^;i/-^fesDS-PAGEy;U€r^-r & c £ cc J: 

/c 0 ««L-C^64.5 KSfRB^C, ^ex + XC225q/l)* 
1.7q/l/*J©fl|^r^SS(caAbfc. 50 



[0271] Jftt&iii.tpo&ftfli (yy-fe y » ©«*& 
^tss^nfci*. cot jwsowsaiafw^ej&aLK: 

±#brc 8 c yy-fey > (7i4q/i)Sc«^ 

T^-'i'A (1430/D^^W-r^* (feed) £&A 
L/7C„ rtff-V T^SRl!X3lS(0UR) «> ^s»?lWBS 

tt<t>©«JRilW««3ft*iB^«c. &ifig©**®5B# 

tfilgCCTR) CCgHfibTc©-?. ^ ^7" U TOOUR £#6B? 

S©«Aotr ©^8o-90%tc*iJRg-r€>jIS-r^*^^^ 
£-b-?t,>-cdcn- *ia*S3nfc^#r-C5o%^g§ffi^tc 

[0 27 2] c ) SO-C-CSSB^W. -5 fcC tJW 

^ b) iP-C^^liilU/c. !%^SK*30"C<bU 
fcCiW, ^i8tS^S5^fr«Cb) £151— tNbofc. 

[0273] nmtm^m 3 cf) {cibie©^^^ ^ 

[0 274] ##g!ll3 
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A) [Met" 1 .Ser 1 '] t hC-CSF <DI81S„ 
T2Z<mft&7^tcC£VLn. [Met" 1 .Ser"-" ]th 
C-CSF *l@S|-r SfctoO^tflST'j^fcfcOilnl— <D 

?>JSEQID N024, 25 , 3 Rt>*4 Lfc I 

U^"? 1 KfiB^JSEQ ID NO 3Jk&4t£> Ztl^tl. ##0J 

3. 4&t>'5TM£fflb/cffi?IJSEQ ID NO 26&0'27<Dft 9 

2 ) 1 ) r j£^/cSfflffc£T4tf y * * V * K * - -fe' 10 

■CWlMtbfc* 1 . lxMjg«?£(BC; 30Ml)if-e37'C-C2 
BSRB. SnaBI(10m(4) Sr&ffll/T^KbTC. 
3) X^y-;U§:fflCiT*Si3U/c^. 143bpEcoRI-Mst 
117 7 ?V > h K>t<Df^<3 72bpEcoRI-SnaBI 

4 ) ^J&EcoRI-SnaBI WrK-£##00 1 {ClS«g L fc^S 

£-£IHig-f •SfctfHC. pAG88 4 1 xHjfJBi&'tKDMstll 
©^DtC 1 xMSSSiS ( BCL; 100Ml) t t , ©SnaBI(20^{i; 
KL)*ffifflL/T^)»T0/c o 20 
5) i^y-^ffifflU-Cffii^L/fc^ *£&EcoRI- 
Mstll W>U>rWC*$&EcolU-SnaBI KM-* 1 %Tfi 

6 ) [Met" 1 ,Ser" ] t h C-CSF fCOC>T€>it{E^£$ 
-S^^S K=£pICI 110S i^Ufco 

[0275] b. y =j-;w5ooor 

gttlrfcpifetr 1 .Ser 17 ] t h C-CSF 

^©[Met"* .Sgi-"] t hC-CSF <D^?®(300mq, 6.25mq 
/l) ^rl.lMSU^^ h U ^A, pH 8.9?rfflli-C75nKC#ip? 
L/T0.4 Mli^®4 3 ©£>-' ,f £'W<£>ii??& (4mq/ml) * 30 

fSfc. c©^(cy ^ju^yi^u>y'; p-~ 

f-a^i-M-^-h (NW=#J5000) (Sigma Chem 
icals)©7k?§?& (75ml) 1 -tJUSt) . ioo 

Siir^iiiso, 2o^fi) **#i,&#6arr 

Jl'T pH8Cffitt'fb^?^ , ;x?-U>i/')n 
-JH-fcJl'SO. lO^S) ^T-r-SCifCJcOStK?: 
J^l^fcO.lM^S^KsftT^-^A, pH 
8T350 mlKlf$#?UOl>T > r^UOl>T , YM30jg (MW# f 
h^-y30kDa)^H2#W/cT5=i>^-fe^43-C < Hfe# 40 

u & < & & * -c±i smm-cmi o tc. &mmm 

(25ml) &¥&it£ tltcV b py;UACA54 ©#-7A(5 
X90cm) ItJOV h 7 -{C#>ttf> PBS-T^ Kf 
fggtGfc,, 280nm -C©^>A^Ii> ^Jl^U:c^b> 
^y a-;U*«3R/R<fc* y 9 A^CCJ: oTKtft-T* 

CCD^S^^rTSn^VMSOM (MIX v 30kDa) ± 

-crfiSSU ftlMt^SSro.22M7 ^;u^-^rjiLTiSiaL 
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[027 6 ] &^tt^^O(,iT<DSCS-PAC£«*J5 
j£(D[Mer l .Ser 1 '] t HG-CSF **g|SL-CV&(,>C££ 
fnLtc ; ^T(D^S^«iS^fi^ - * <t urtf 

bT?To/e#&T<D*§£l«:. YM30®±rOpH 8.0-CPSil-S 

y y i * u > y y 3 - ;kd£t A^mftw: 3 
•)> ^WM^L/c^^;U:i<yx^u>y>;3-jU5:^j3. 

5 *^WL/"Ct^Co *^14f|ji{*©i:bS14 0.8X10 9 
U/mq«^tt^^5«:oC»-C« 0.8X10* U/mg (10%) (C 
fi£TL/-Ct»fc 0 ^S^^tCS^-CftO. lOmq/mlC^ 
>>-^«K:J:-i.) £f <D^8¥tfc«rc. 3rc-Ci4BP^. tb 

[0277 ] »3*ffll4 

y ;u^< y x. 9- u > => - ;u sooor ^tt ^ ft [Me 

r'.Arxf 1 " .Ser 1 '-' 7 "' " ] t hC-CSF (DPM 
A. [Met" 1 ,Ar<f 113 iS er"- ,? "- 65 ] t hc-CSF © 

[Mer 1 .Arq 11 .Ser 1 7 ■ 2 7 • 6 0 ' 6 5 ] t h C-CSF OCOC^T© 

itC^iSWrS^^SHMMiampis pici 1080 
(Df^9CC^*^X^ Kpia 1239 ?:CTUt#^3(d) 

g®8^Ca»»* V d" ^ * ^ * ^ K i L X <D % Jg^OSEQl 
DNoSS^r^fflbr, «*«7©^ffi**K10fc. CCD 

$«f4-O07 7-^*6««l/, ^Ur##FUi5 

U-^i^^a->urpici 1388 £f#/c 0 SS^b^54 
It. 

[0 2 7 8 ] B. ^?;u^yx^u>e/y 3-;usooor 

^ttSnfcCMer 1 .Arq 11 , Ser 4 7 ■ 2 7 • 60 • 65 ] b hG-CSF 

O.lMJBK^" h r J , PH8.0 cfOCMer 1 .Arrf 1 - 13 ,Ser 
17,27.60,65 ] t hC-CSFC300mq)CD?§^ ; SrT ^ ^>YM10 
JR (M«*^ h*710kDa)±t?(DRSj^ajftCCj:f9 37.5ralCC 

8.8) *^ttJU^l>~CP^=^J500(XD^^;l/^y X^U> 
yy p-^. Fn7i^-#>- h (siqma Che 

micalsttS) ([Met" 1 .Arq 11 - 23 .Ser 1 7 ■ 2 7 ■ 60 ■ 6 5 ] fc 
hC-CSF l^SOlOO^S) (75ml) tC^SOt 

L/ fc. b ScjW 6 3 BSHIRtS**? 

>*»*pH8.0C15m1, rStt^b 
^^#«jx^l/>yy3-;H i(^*) 

f?LOli"CSIY30 JR (M/V*/ v H*^30kDa)%aX^W/cT 
^ r3 >CH2A-IS X^^-f^JU*- h ! J 
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L/"C, Hfep--hD7*y->»l/*^a^(retentate) 
*KIgaD6*i&< 101 ©l§J— (DMffimicttU 
TffiWiSaCdiafilter) bfc. m^W.^30Om\ tCi§*§ 
LOliTYMBOM (NW*7 ? h *7 30kDa)£BXttWfc7 5 3 

C>f0.1M^K*ST>- : e^- , 5A. pH 8.0€rffll^T300 ml 

&Kift25nilK:igfSl>fc. aiffi^J^jS* 1 mq/mlCD^ h 'J 
^A7y K (PBS-T^ K) ^W-r^lQrM^^ h U 
A, l50nMtt<b^ h U pH 7.1t?^P®'fbU/c^^ h 10 

pyjl/ACA 54©* 7^(5X90011) Iti'PVhi'^^^ 

i^/^t* 'J "5 A?j§^(CR Acad. Sci . Paris 27 
4, 1617, 1972) 280 rmlCtsW £ £ >>^H £ ^ 

ju * y x ? > f y n - -ScitcJro-cpJS 

r s 3 >YM3oM±rKni«3s l, . mrnvtm? o . 

22um 7 < )\s*-*misX:ffiMlsH>T'mc&m-?2>tc 

[0 27 9 ] S^tt*^^(CO^T©SDS-PAGE«*^ 20 
ttCD[Mer\Arg ,, - ,J i ser 1, - , '"- s " ] fc hG-CSF tt 

h U-^Chiqh MH streak)£ OTtTJftt* •£„ 

{WiiJ -j f-^"7 30kDa)±-CpH 8 .QX^ftffiMZ&M? S 

^«^>A?f l *;U^f), itW^L/7c^^;l/jJ< 

141§2gf*©J:br£tt. 2.5X10? U/mg«. ^ttMBjKfc 30 
(,>-C« 3.5X10* U/mg (14%) fCiSTU"Cl»)t„ C©£ 
f8MH&E±ic£mvtb <0 . lCmg/ml(2 >'*?*rccJ:S ) 
$rtc*jt,>T. ^a?u/c^r. 37 0 Cri4BWfCMor 
itSttCc^btttSaD tc. 
[028 0] #^15 

^ ^ ;UtK »J X f U > ^ U 3 5000-C^tt $ tltc [Me 

r 1 ,Clu 15 ,Ala 16 2 ' .Arg 30 ] b hG-CSF ©ISIg 

A) [Met" 1 ,Glu ls .Ser 17 -" .Arg 30 ] fc hG-CSF ©f$ 

Mo 

[Met" 1 ,Glu 13 .Set" 1717 .Ala' 6 - 1 ' .Lys 30 ] t hG-CSF 40 
fCOC^-r©)H2^*^-r-5^^»MM13mpl8 
pICI1080©ft 9 tC 7 X = h* pICI1266£<£ffl 0 T 

3(d) «cifc^fc:^«c£r>"CSI«Lfc. ±iB©*£«^#l 

*i^©sEQ id no ttmmhx. m^mi t>am^m 

ZmiE L fc. C ©:* y ? U * ^ K «30&©Lvs(i:-O 
t»T©3 F>*Arg (C^&TSft-fflfcWT-S.. -«lf[RF 
DNA?r§fa©^*$WTS-o©7 r 
fc. ##FDU«: IBi8©^iStCSE r> T EcoRI-Sal 1^*7 * 
5»h**l!tU pICI0080tfi{C:^D->UTpiail343 £ 50 
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B) >^;i>ij<y if i/>i/y 3-;U5ooor^t±3n/c[M 

ef 1 ,CTu 15 ,Ala" " .Ser 17 " .Arg 30 ] fc hG-CSF © 

ISSS. 

tmiim mm-s s tifc^ ^ * y x =p ^ > y y a 

H«»©J:krS14 0.9X10 9 U/mq'i^tt^^tfct,>T{i 
0.6X10' U/mg(7%) (CffiTL/TC^Co ^fiS^5«^ 
tt^-C&O. lOmg/ml ( * >^^^«{Ccfc £ ) £T'©?g 

JB«JB«:4st»r. 37*c-ei4Bra. mst4^b£^3£c^ 

[0 2 8 1 ] ##0I|16 

jt y u> if v 3 -ju sooor^ti? n/c [Me 

r i iSH )i.ii.m.iii >Gnu i»i ] t hG-CSF ©p$s{„ 
t^fJaXaSr^fciTit [Met" 1 .Ser 1717 ] G-CS 
F tCOtiT©jte^*$WrS^^S^M13fnpl8 ^ 

aaea»»* v k«. ^s©seq id no 30 

[0 28 2 ] h y 7'U y h GCT «116 [4©Thr *Ser (C 
iKfb-T-SfPffl^Tt^ h y hAGA «115 fi[©Thr 

%Ser Zfrmtti LX h 'J -j v hTTC 

»111 [4©Ala £Glu tC(E<b-r*f^ffl*tf *5. 

(mutagenesi s) «#*^ 7 (cai^/c © <fc HH W 

•&T (transfer) pICI 1243 £f#fc„ ^f»<!:ffii5«## 
0!| 3 SO* 4 (ca^fc fc © i m— ©3/jffirtf ^ fc. 

[0 2 8 3 ] B) ^ f ^'jXfU>i"J 3-;b5000r 
^tt^nfc-MerSSer 17 - 17115 - 116 .Glu 111 ] t hG- 
CSF ©isii 

c©^b^«#^F!li4(ciatE©*ffi-riSSSib/c. 
Sfii&©J:brSl4 0.7X10 9 u/tagttfXttfb^fttctetirtt 

0.8X10' U/mg (11%) IC1&T LH^tc. C©{b^J« 
TC.-^lCgmT'&'O. lOmg/ml ( 2 l^tfWlC ) $r 
©^WR^^fcliT. 37 0 Cfl4Bffl, J:bSS«^{b?:^ 

[0284] ##ff!ll7 

^ f ;b.i< y x ^ u > if y n 5000-C?^t± 3 tifc [Me 
r 1 .Arg 11163 .Ser 1717 ,Lvs 5 '] t hG-CSF OMS. 
A) [Met" 1 .Arg 11 , Ser 1 7 1,7 ,Lys 5 ' .Arg 163 ] fc hG-CS 

f ©gg§si„ 

^^SX^ST^/cCri^CMet- 1 .Ser 17 " ]th 

g-csf ic^xo&tett^m-r 2>m®&mm&mmm. 

fflbrc^^SiUfg^ y =f* ^ K«fg)£©SEQ id 

No 28, SEQ IDNo 31 RO'SEQ ID No32 (f^K:^®) T 
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[028 5] SEQ ID No.3ief© r 'J^U'-i rTTT «58(4 
©Trp £l_ys ICmt-rZii'pmWr^L-CSEQ ID No 32 
&C*J^-C«02©GCG h 'J^Uf Mi 165 <i©Tyr & A 

[0286] 2Mit§§#ssim*. 0mm v& 

'<tcCkZ3m&.mm&*V=fZ9ls*? KiUTSEQ 
ID No 3lRC>'SEQ ID No 32£{£ffl U"C— -l' 5 >^ 
(double priming experiment ) £GTff-?fii„ C 
fttCfc-ot 2<I©:/-7-##Sf#64-k -e-©M^#SEQ ID 10 
No 32^^(Tvrl65Arq) ^fl/T^/i:*, SEQ ID No31 
^S?:WI/tl,>M^fc. — filKDNA zmmmST?®'* 

©DMA ^^P^fS?"^-* V— i OTSEQID No 28 

RO'seq id No n&mm? Z>r&zf? A 5 

s^^tc *s vt i> 9m&mmm toxmrnutc. ctuc* 

o "C 2 <I© 7*7 - **f# h tl-e © 3 jA $ ft 

©S5£tt"fe 9 h £W Itfc «3 . C©3%J5i*7-fe v Y 

77X5 F«c(i»3-ttrpia 1246 I6B£*SS8 

3 4 ra^fc © £ laj— ©^ffir ff ~>fc„ 20 
[0 2 8 7 ] B) yfji/tfyxf u^y n-^sooo-c 

^tt^ft/c[Met- 1 ,Arq 11 • 16 ^Ser 17 • ,, .Lys 5 '] thC- 
CSF ©mSl 

c ©{b^^«##^i4{ciBig©^fi6-ciSS5i 0 ft. ®***e 
^«ftW^2ft/cy fji^ y if u> y y 3 -rt'fc 

m$m#<Dttm& O.8X10 9 U/mg«^1££j»Cfc(,>-C 
« O.ixio 9 U/mg (13%) KHgTL/T^/c. C(Dit£Wl 
IZTZ^lCgfeVfoK) , 10mg/ml(^>^*^M(CJ:-S) 
<D?§«t^Si«C*5^-C37°C-Cl4Bra. Jtr§1*E«:^b£^3 30 

[0 2 8 8 ] ##ffll8 

^ ?.M/# i u > ^ «; n -;u 5000-e^tt $ ftfc [Me 

r'.Ser 17 " .Ala 4 4 51 55 .Lys 4 '- 5 ' ] t rG-CSF © 

A) [Met' 1 .Ser"' 17 ,Ala 44 ■ 51 • s 5 ,Lys 49 ■ 58 ] thC- 
CSF ©SSfSL 

3X«5 (CfBig 0 /c. CT £ # [Met" 1 , Ser 1 7 • « 7 ] C-C 
SF SCOt,>T©jt{^£$WT£^^|!tlSMKtt3mpl8 

^mmh-cmMmsicm^-tc-^m^u^vtc^ &mistc 40 

3QKSE»»«* y =f * * U**- K«*g5£©SEQ ID No35 
SO'SEQ ID No36 (£tc£tt) 

[0 2 8 9 ] SEQ ID No.35(Cfct,irt*. r 'J 9 9 r 
AGC »5l{i©G1y £Ala (C. 44{i©Pro £Ala (C 

Kifc-rSfBltfTk*. h y 7*U ? rTTT »49&©Leu * 
LystCfe-fb-r-SfPffl^-r-So SED ID NO 36(C*Jt=.T», 

r y 7"U 9 rTTT »58ft©Trp £Lys (OlfclbTrSmB^ 
tft>. 31 2 ©AGC r y^U9 r«55&©Gly SrAlnfclfc 

[029 0] gft$KaR«»*;«0l6 TSB^fcCiSz: 50 
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I7?>f 5 >yH^<bb-ctfofc„ cfttctoTiefl© 
/cc: £ ^ dna maie^iJ^^ccj: o x * y - > o/c ±x 

©7' -5 -^#5 SEQ ID No 36^^(Cyl55 Ala, Trp58 Lys) 
*&L-Ci,>tcft> U-TftfcSEQ ID No.35^g£WL>T(,> 

&*>ofc. #^f»l3(d) tctatsc^tcSE^rcfte)© 
:/5-*©-*>e>-:SI«DNA $Hltu SlftHCRRR^ 

7-^-£L-TSEQ ID No 35£&/Tf !7"5-f 
y^^lt^KfcW&S*«ft§t£l£ U-C@mLtc. 
cti< l c<i:iX50®<D7 ; 7-?l>m 6ft. ^-©^Sii^ 
dna «SE?iJ9i««: i^^y-^o. 2 fi«^M©^ 
*tt-b9 bZmisX^tc 0 JBR*-fe» h^l%3l7 - 7X5 
K«:^3-&r P icii297 *»?t. &H<bfllS?tt*&fc0l 
3 iciatx©^-r?f o tc. 

[0 2 9 1 ] B) J? JUrK'J i?U>^y n-^SOOOT 
^tt^ft/cCMer 1 .Ser 17 " ,Ala 44 ■ 51 • 5 5 ,Lys" ■ s " ] 
fc hG-CSF ©iiM. 

c©>fb^«#^i4{cfBtg©^ffi-ciSiS!b/c„ a*?* 

ttSf^E»©i:br£ttO. 75X10 8 U/mg«^tt^E^K:*i^T 
'*0. 32X10* U/mg (47%) K{BTl/TC>fc„ C<Dit£Vi 
i&Z±lC&mV&*) . lOmg/ml ( £ >^*fffCcfc S ) $ 

t?©««?tt8iwc*jc>T3rcn4aiBi» Jtffitt»sc<k*^ 
[0292] mmm±9 

jt m# y u> y a -ju 5000-c^tt 3 ftfc [Me 

r^Aer 111 " .Ser 17 ' 17 - 60 '' 5 ] fc rG-CSF ©HtiL 
A) [Met" 1 .Arg 77 ' 16 .Ser 17 - 77 ] fc rG-CSF © 

ism. 

it 'J 3*^ ^ U^" f K £ Ur . Jg5£©SEQ ID No. 38©f*i 0 
4CSEQ ID No. 42 ( C ft«16fir©Lys KOC^T©3 F>£ 
Arg tC^b-TS^ffl^f ^ ) £&fflUT#^#rl4CCfBfS 
©^"^j^jILTpICI 1387 ?rf#fco [Met" 1 ,Ar 
g 7116 .Ser" 77 "- 65 ] fc hG-CSF *f#€>/cJ*©ffe 

[0 29 3 ] y ? yx?u>^y 3-;U5ooor^t4 

3ft/c[Met- 7 ,Arcf 116 .Ser 17 • 7 60 ■ 55 ] fc rC-CSF 
©tSISS. 

C © ^ >'<»JtB#d9ff4 (ClBtS 3 ft -SfflSSiSCS^X 

*0.B«B^^ h y^ApH 8.0(C^L-3t,i-C##ta|l4tC 

IBiS©^)*^ J: •) ^ =F;U*K 'Jif u>yj3-A sooot 

U>^y 3-;U5:^>>'^^Kl ^r^f). i^}3.5 
WL-CO/c. *^t4SI^©J:brg142.3 xio 5 u/mc**^ 
14^fiS^(Cfcl^Tl*3.6 xioP u/mg (16%) fC{gTL/-C 
t,^c 0 C<Dit&yHZ%±tc£:M'CihK> . lOmg/ml (^> 

Ai7«(cj:^) $-c©^)®t^«:fc^-C3rc-ci4Bra. 
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[0 294] ##ffl20 

jt 9-)i7ii yi?u>yj3 -;U50oor^S3 txtc [Me 

r'.Arg 11 - 34 ,Ser"- J, S0 S5 ] t hG-CSF <DISS{„ 
A) [Met" 1 .Arcf 134 ,Ser"'"'"' ,s ] t hC-CSF © 

:* U 33? ^ F £ l/t\ ^©SEQ ID No.38®K») 

(C. SEQ ID No. 39 (C4l«34&© LysK:ot,>-C<D3 F> 

a£jS&Ml/T. pICI 1389 £f#/c. e?@<b^£'# 3/c 10 

[0295] b) ^?ju^ux^u>y; 3-^5ooor 

^14 2 tl/c [Met' 1 , Arcf 1 ■ 34 .Ser" ■ 1 7 ■ 65 ] thC 
CSF ©UgL 

if*g&©Jtr£14 1.4x10 s u/mg'^tt^^jtefc^Ttt 

2.0X10" U/mg (14%) (C<STl/"Cl^C C©{b^5« 20 
SS^tCrSHEt?* «3 . lOmg/ml ( * >'1*flt«:J:S) *T? 

©^H?^(c*5^r37°C-ci4BP^. tbffitt'S^bSrm;? 
[0 29 6] ##ffi]2l 

A) y y x? u >y y a 5ooo-c§£143 ftfc [m 

et" 1 .Arcf 1 ' 40 .Ser 1777 - 6 '- 65 ] t hC-CSF ©Hii., 
A) [Mer 1 ^ 140 ^gi- 1 '-"-"' 65 ] fcl-G-CSF© 

nasi. 

sj-y rfj? ^ U^-?- FSEQ ID No . 38©fv 0 &C . SEQ ID No. 

40 (CH"ltt40[i©LysK:ot,>T©:3 F>£Arg iCfsfbf 30 

pICI 1330 £f#/c. * , S<frg«-&''9 5fcS)0<i!£DIIS 

[0297] b) ^?;i/#yx?u>yy a--;i/5ooor 

^1434a/c[Met- 1 ,Arq 11 '"' ,Ser" • 1 7 • 6 5 ] t FG- 
CSF ©ISSfo 

Sf2»<$©l±?£1*E 1.3X10 9 U/mq«^tt^^{Cfcl>r« 
3.0X10' U/mg (32%) &C{TF LTUfc. C©-fb^J« 
^(CSSSe-C* O . lOmg/ml ( * ^St&C«fc £ ) St 

©&MKlut:tei,>T37-c-ci4Hra > J±ffil4«!£<b£^<? 

[0 2 9 8] #^M22 

y )i# y x ^ i> > tf y ^ - ji> sooor $ n/c [Me 

r 1 ,A1a 1 ,-Ihr 3 ,Tyr 4 ,Arg 5 ■ 11 ,Ser" 7 ■ "■ 65 ] t 
I- C-CSF ©DaHS". 

sJ-yrfj^U-J-^FSEQID No. 38® K OtC SEQ IDNo.41 50 
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(Ctlttl, 3, 4&C>'5{a©Thr, Leu.GlyRO* ProCC 
OtiT<D3 F>£. ^rtl^tl. Ala, Ihr, Try&O' Arg 

ic&tt-t z>vtm*m-t z>) £<£fflor##0iii4<D:fr&£ 

ggjIUT. pICI1391 £f#fc„ 

[0299] coymmmv*')^?? nttmHoutm 
izmtacDX*)^-?? Fo^M^3Ett*5fe#-r^/cJt»{c. 
c-csf t%&zm?z>mnv># * YK.mmi>&zc 

bimOX^Z. m&<D# , )^7* FttCMet" 1 .Ala 1 ,T 
hr 3 ,Tyr 4 ,Arg ! ,Ser" ] huG-CSF X$> *) . Cn«BfcH' 

#1*^^272,703 #&$g mmmmit^xm) tciets 

$n-Ct^„ «S<bi^£'#&fc&©ffe©I?l&c>'*I'g 

it^Kommtm^m 3 so* 4 tasts©:* "i-m /c„ 

[0 300] y ^-JLrK 'Jl?U>y'J 3-;l'5000-C"gt*fe 
Sn/cCMer 1 .Ala 1 .Thr 3 ,Tyr 4 ,Arg s ll ,Ser 
,, '"' f, ' ,! ] t Hc-csf ©DISS, 
c ©< b^»tt#*wi4tcK«W)-»jSr 9W L/ fc. 
ffliiftW^S^fc^ f-^;J< y x^ u> y y =j — JU=Sr 

^«w(Dl:bt§14 1.5X10' U/mg«lS14^^iCfct,^r» 
2.0X10' U/mg (14%) (Cffi;TL/-CC^c 0 CO-fb^SW 
■^CCSfjEt?* 0 . lOmg/ml ( ^ >^^^S'Cck 5 ) tX 

ommvimcte^x 37°cxi4Bffl, ttrm.izmtz^z 

t£ffir>tc. 

[0 30 1 ] ##ffil23 

jt 'Jxfl/>yij3 -;b2O0O-C^14 3 titc [Me 
t" 1 .Arxf 1 ,Ser ,7 - J7 - 60 -' 5 ] t h C-CSF ©iS^ 0 

a) ^?-;u^y x?u>^y n-ji/ ^i-n^x^* 

# - - h , £^«MjV2000©PIS'■. 
[0302] T-feh^-h ';;l/(250ml) ^©P-- bay x. 
~)ltraafrs)lJ~- h(2.32g, 11.55 U^Jl/) ©^?[S 

ic, ^bJ&*ie.o ~5 -cr^ y u> y «; 3 

— ;k "^iJg^-fi2000 (Sigma Chemicals )(20g, 10 5 

y^p) ^gsflnu-^-ch >;i^7;> d.iig, 1.5 
3 mi, 115 y*;i/) *?TFb/co iS^^^SSr^a 
2o'CX24B$fflWifti,tc. WWcF'ji^r; 

>"a®?ifi (0.46g, a^fill.375g) ZiffiMiC £K>f&£ 
U 1 1 isx.?)Vx.-7-)V (^*) rfSWU/c 

0~5*C-C24B$P^)teflU/c„ a&tfc®€r*fijS'C J: O 
igiR L O I » T^/J^a:© X ^ > - J KC 3 5~ 40'Cr ^{S u 
o^r0 , C(c^ip-r-5>c:£0C<f:0Wt®3- , i-/c o •fe^£«5 
&T-fehx h y ;U/i/i^;Ux-7-;l/ (1 : 5v/v ) 

hn?m2i£xm*:*}Lf&w*m.nL. cn^x-^-c 

SFtft^^llS'iffl^C, 53.5; H. 9.1; N, 0.4; CI, 0"C 
**)< ^ffcrn^teVVV^foM- Y&U&Lt£^Zt$: 

b) l/>i"J =i-JUT'|^143n/c[Me 
r 1 .Arxf 1 iSe p". ] t hc-csF ©irw. 
PBS-TS> F (300ml, 5mg/ml) ^©[Mef 1 .Anf 1 ,Ser 

] thc-csF d.5g) <Dm&*o.4mwn- 
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pH 8.8(7X7 1 ) tC*fU-CS#TLTgf&§S 
375ml (4mq/ml) iWc. £©?§?£«:. jfi{KMV2000© 
V^jMOJ X^-b^ya-.*- p_- r P7 :*x;^*7- 
;J^* - h(10. Oq , 60^S, [Met" 1 ,Artf 1 , Ser 
"•"•"■ Si ] t hC-CSF ±©T5 ^*H1^«512^ 

u-cs&frsm&ziin^x- 2 s-)U&mt&. ph s.o 

(rSISfb^n^yx^b^y a-;n 10 
£^TT£C£K<fc9K^£f?lL3-tt/c. m&M 
-gfyj&T 5 r^Jg^-fe-Jl/nf^YMlOjIg (KM* v r^lO k 10 
Da) ±-C4°CTig38l/-C > «^g|S?SSS?r50ml<!:L/ 
fc. ^S&^O.lM^TkJgT^X^A. pH 8.0 (450 
ml) t?#«?L-3(,»rH5iBi|gSI©^-C50nil{CigaiL 
/c. C ©fiSSf££ 7 lal^il L /c. ©;f&?g*if!i2j£YM30jrS (iw 
r*:7 30 kDa) £BKttWfc&2©T5P>JSflHz.rt/ 
GCi&jiU 500 ml{C#S?Uot^-C50mKC||?gJ®b/c. C 
©»f¥* 2 H^il 0 . Ma^t^Sl© 50ml tc jfttf 0 

fc„ ^jswoawfiSis^zoofltat^tc^wT. pbs-t 

Is 1r'C¥Q5itl>tcy )l Hpy;l'AcA54 ©*/5AC5X90c 
m) IWOV h^77-< -tCfettfc. ftX/ftfb*7 U 20 
■?A?g^ (C. R. Acad. Sci. Paris. 274, 1617, 1972) 
(t<fc»3 280 rmX<D$>->*t>mtJ ?Jl>#V X^U>£/y 

3-^*K»-r*cttcj:or. sett 

n77?i/3>«;iSl/fc, fti!£*ig?& ; S:VM30jg£EX 
tttffcT 5 ^^^^JH^rsOmlO^S^CjgiffiL/Co ?g 
^®£*r500 ml©sgS£-Cf§f!U Wfi*gUO(,vT?C 
©»ff * Jgtc 5 BMX L7c„ ^ttteffiteJtetgRflTCo. 
225^P>7-r;b^-5raOTiSjaL/ > ^(C^gffl-TiTc 

[ 0 3 0 3 ] WlMTkfrM&VT 5 -/HWMfrtCfcS * >^ 30 
*W©iMflS*tt. ^ftil/T. [Met^.Arq 11 ,Ser 

"•"■"• 6i ] t hg-csf <D4mttm^&&mi*p<<t 
mixsn-ci^ct^^urc. 3 i^ram©jsi&s^j(c 

Ot, > X © PAGE-SDS& V ! m$ : £j8ffllfcfe<fc<>C O l > T © PAGE 
-SDS©,*a*«*J5lD £ * ft #i?£E L ft I > C i 0 

t>*»«r*S*BYM3aBI±'C©IE^aia*Sa["<-* C £ tc 
J: *) , * d» !/ifU>d";a-* 

rpC4 (Dynamax 300A, 12m ) ±T©HPLC«:J; 5#>-340~~ 40 

90%©rSS^)iH©T-fe h— h y;i/-7K«f I ©o.i %tfa-, 

o.i %tfa ^m^^mm^n^^vi^Yif^y a -&m 

iC^i>280nm X<DZ ZsJ*9KBlXfjt U X^ L> ^ 

(coincident) f-^^Ofc. * Z"-*i>n&&-&jt * 

WR/^b#yfA • ^ttf-d/iur^msnsr* so 
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[0 30 4] y^^yx^U^y n-Jl^OOOCC^W 
^^nfcpHet- 1 .Arcf 1 >Ser " ] fchG-CSF 

©^/^b^'J^A^O^tt^gj^^O. PEC : 

tbtStt 1.2X10 9 WmdZ$£te£f>S$>l<£*5^XiZ. 1.5X 
10" U/mq(l3%) fC{g;TOTl,>fc„ COit&m*7G£tC 
£M-C$>'0> lOmq/ml ( ^ >>-^M(C<fc5 ) *"C©?gJ8 

ttffitcfa^r 37-C-Ci4BFa. tbr§tt«^{b*^3 

fc. ' 

[0305] ##ffi)24 

y?-,M<y x^U^y n-;U750 3 ft/c [Me 

t" 1 .Arq* 1 ,Se^ ,7 • ,7 • 60 • 6, ] t hG-CSF ©ISM. 

a) yfjwji^i/^^'ja- ;b p-iha^i- ju 

K jamWV750 ©DISS. 
T-fe hx r UJU (50ml) dp©p-X r P 7 * XJU? P P* 
;l^-r (5.1q, 25.35 y*A) ©^^C0~5*C-Cm 

*750(Siqma Chemical s)(20q, 26.67ml)£SSft]b-3<<>"C 
h'Jl^Jl/Ti^ (2.69q, 3.7Unl, 26.63 5 'J -tJl/) * 

*Loc^iS^^i?i5=-;i/x-^;u (MtK) ( 1 1 ) T 

f*T3.4q© h 'JxWV^^A^-f FP^P^-C F 

*g3#r23.5q ©me? -j 9ztm#zmrc. sss^w 
©^sijffltc*j^r«ci«o %xh k> , cn«^sf543(c 

^ p L l > C <t * ^ L X C »S . 

[0 3 0 6 ] PBS-Ti? F (50ml) ^©[Mer 1 .Arq 11 ,Ser 
] t hG-CSF(250mq)©?§^7KSc>'-3t»-C 
0.4N€i^^ h y ^A. pH8.8(C*fL/-C3S#TL/7c. Hf&g 
® (50ml) {cSS-C^#b^^6^^Jl'>i<yi^U>^ 
>; 3 -;U p-- hP7 x^;b*-^- h> jfifK^a 
750 (100^*. [Met" 1 .Arcf 1 |S ep" ]G-CSF± 

©T^iit^f), 2oss) ©*?§?$ (5omD zmr 

jbT5>^^ > p h8 (rgtt{b^?^^yx^i,>yy 
3-;H^D, lo^fi) ^^n-r-Scitc^OSffe 

[0307 ] JgJCSig^j^YMlO^ (Mfl/* 9 h *V 10kDa 

(25ml) ^tO.IM^KtK^^ h 'J ^A. pH8r350m 
1 (C#iRL-O^-Ci^25ml{C?i!lM0/c. C ©Jgfl^ 5 
jBUJft. (27ml) *¥*ffc(/te$*r-pyA- 

AcA54 ©*^A (5 X90cm) Ki'DVl- ^ -(C 

pbs-T y FT^gl L/c ^ttf>/^M«Mf 

577?->3>4, ^/^b*y^A^(Cj:f3 280n 



(52) 

101 

5 =3 >mn-bf^-cmm utc. &m&ffim*mmtm-c 

0. 2 u v j )\s % - &m LxmM U r>{, i-C^(c06ffl-r £ tc 
IblCA'CX'U&Ltc. 

[ 0 3 0 8 ] m.tia*ftffi&<DT 5 smftVilcJ;*, 
?m<DWm&mZ. ±WtVX. [Met" 1 .Arq 11 ,Ser 
,,.,7...... ] t hC-CSF O*tj80%*SSI^^tt^^f 

KIliKSftT^SC-t^U/t. ^S^fCOt^rcDPACE 
-SDSJD^aBJK&^O K*-^^.. ^^©[Met^.Arq 10 
".Ser"-" ] t hC-CSF *5iSl/tO&l,)Ci 

[0 30 9] ^/^t^y^A^fflt^jg^igia^ 

©ss^©*S*w: t YMio±-epH s.o-cis^j&is^lgii-r c 

fc[Mer l .Arxf 1 iSe r«». "•"••» ] fc: h G-CSF ©9«PI/ 
^^'J^AiiS^f «if&m&C^»*5&f). PEG : 

itrStt 1.2X10 9 U/tng«^ttSE^(C*5C^TW4xio' 
U/mq(33%) IC&TL-C^tc. C<Dit-&&)lt%±lC ! £%. 
■C*«Jv lOng/mi ( * >^*Sf K<£ S ) *t?©»j»K» 

fc. 

[0310] ##ffi[25 

y^^'jxf u>yj 3-;i/f ^ttf &mr<Pc-GSF © 
##01 1 , 3 , 7 . 8 &0"*13~24©R»&©;ta§?£ ( £ 

»'i'SiMi mg/nn) £ts 3>YMiciSi±-r , 5f 30 

JWWS**iJ>* < i aimg/ml «C & 5 2 "Cfgiffi b fc. 

Kcfc9 8.5 KSWLfc. ?8?£©pH«#J8.0 fCffi 

TUc. 

[0 3 1 1 ] 20ffiKD««jKEMSfffi8ffi«mAnt-&C£(c 

(1.0 ©A,,, *miz> 1 mg/ml?§^e.i¥ffi) tefSS 
L//Co 10mM$g?+ Y V l50mM i&iti- l-'^A, pH 

7.4 (PBS ) 4>©. C ©R 2g#©10mq/rril?g?&;&£fflJgC 40 
Sil/. C©?g?g?:ffl^r*>^-i'»(D^I«tt (honoqe 
neity). IsJ-f*. *»*fl«Jffitt&C«S«ScJeaf*SHffllL 

[0312] &mm&ic^-c. ffiFFJ&vimET-e 

©PAGE-SDS##rRC>*jMfgHPLCtt: cfc «3 . >pt£ < £ & 95%tt 

— ?<Dj&ft~C$>Z>Z tifimZintc. m HC14 1 . no °C"C 

mistmoiEmKmmmimhtitc. c<on>^^mmm 

1. 4>fc< £fc6B©»*Htca6ft;fc£«m»je*© 50 



1f§8¥5 - 3 2 5 5 9 

102 

tcmm#lC~ol,>-C<DN -3£i&T 5 ^^E5>J^W (N-term 
inal sequence analysis) MiH' hD^T'l/^ft 
^•^t^ h;l/##T (electrospray mass spectrometric an 
alysis) »f»!©E^Ji^fi*J»6il/i:. 

[0313] ^?;UrK , ;i?-u>y;3-;i'-c^f4u/c 

G-CSF (##FJ 1 , 3 , 7 . 8 &t>*13~24) ©J£ 

m (stock solution) £l5j*f tef8S¥LT. Ctt6©## 

[0 3 1 4 3 »#fffl26 
G-CSF RL^O^agftOig&gcgg 

g-csf. ^©§t^#Rc>v^;u*y:c^u>;/y awu 
r^tt o /ca>2p £if ( pbs)«: 4 -criS 

m l xmm l fc<M*«2 5«c 1 sis $ n 4 m**?^* js^ tc 

fc„ ^>^^»*PBS *fC 1 mq/tnl. 5mq/mlSc>\ M 
^. 10mq/ml©?^g-C^U/c^*3rCri4HP^. A 

m~etgm$:tfg£Ltc. 14Bf^C#^©^?S?rl4,000rpm 

'»%^w-r5 PBstcs^^s-a-fc. s^©±?t?gsj>' 

OfffflSU. *^Sg-csf Rtf*©»*W**©#«*£« 
«MtBHPLC«: <fc 9 fffi L tc. Cti h<D®mm\Z 4 > * * 
> 3 >©^^B#©jg?SS' O* 4 "CT14B ^ > + * ^ 
-Hfcl mq/ml^iCj: «) #A ^n/cJtfB©^- ^© 
W^iU-C^U/c. ^SE3»©SfiIBfii<!:#Si*©» 
{i<Eii©ra©fi^ (variation)G*Wg8?U;fc^U f h© 

^F(cfci^r©^mtt?n/c 0 *><k §^©sw© 
?§S^6±?g*^(c?§^u-r^s-r6saK©fii^*^ 

[0315] ^ ^ju^yi^u^y ^-^r^tti-fc 
fticfc(,^r«. #^FJi. 3, 7. 8&.o*i3-~24K:iEiB 

L//cCTi< G-CSFSc>*^r©e^<*«ianq/ml^r©?S 

©^^^©^^©Jt^ttteM*^® i Pl-r* 
0. S7C^fFTSC>'INjS7C^T-C , ©PAGE-SDSK:ot,iT 
mmZIZ&tbtite&^tc. 
[0316] ##^27 

mm/mm 

1 ) g-csf jp&smnma. 

gM^Z- V>WIS^f (Paterson Institute) frl^A^ 
OfcH^-teSttfflBa^. £ — V > (Paterson)-G-CSF(F 

dcp-g)£g-csf ©#^ET(c®^#f?iaic«i:«) ^C2->{L 
Lfc„ ^P->E7iP?«nS G-CSFIt^^P->?:^ffl 
Itth iffl^^.ftG-CSF rStt^S'JSlz/Co 100/Li 1 ©RP 
MI 1640 +10%FCS dCAtltc 2.5X10 3 FDCP-G^a-> 
E7Mf!&*. G-CSF ^$WT5^*©RFMI 1640 +10% 

FCS ICmtiQVtc. & 1 ©G-CSF f**4wi<®©{SJra##Ht 
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^©'t'xJUfORFMI 1640 [Moore GE^DJAN A 199 519 
(1967)#M] + 10%FCS (^FM6JE©lfiint) ©S^fi 
« 200M1 "C&o/c. S8ffi?igS«£^ig-f >**-^-£ 
-ttJr4Bra5%CQ,t}3-C37-CT-/>+i^- r Ofc„ 
■)iJHI^"5(C1.0 MCi©?igSbfc?S^>£jSsfln 

//^Xi^lKDjgSLhlCMSlb^ fifcWfig©i££«&fr» 

ffijA*0?gg«#«E-r Sg-csf ©»K:iEJ:b0tfT£ ctifi 10 

HW S ftfc„ FDCP-Gi 7 P - >E7©^5£WSe« l mc£§ o 

io» ^{icDBj^^n/ctbrgtt^rW-r-sry^v'f a 

>£— ^"i^ a ^"^tt (Anersham International) *p6A 

[0317] g-csf mm<DMMzmarm<Dmm&ttt 

lit Z> C t CC «fc <3 «Rg 3 ft/c. 1 ml^ *) ©G-CSF r£t4© 
•5G-CSF S!Ha D DO#»?^^ 3 H - ^ 5 i>>*IiA#K::foW 

£50%©&®mA£^;i£i5^©##^] XG-CSF«?3| 20 

D a n©#{4/fnir§tt 

(CfcOfWlfc. 

[0318] -<>»-P-r^>-2 (il-2) <D*mi¥m% 

Rob^CcfcOJ. Exp. Med, 160 . 1126,19864ClBiS$*a 

ciKJ:'). ^>£-p^*>-2©£S¥ffrt§tt£fMi 

Ofc„ fiO±IB*ffiBa*IL-2iitfC4SB#Pfl'('> + ^^- h 
LSffc 3 H-^5i>>-C6~8B#ra>'^l'XSiSU7c (puis 
ed) „ 30 

< i><DX$>& (Martini (1980) . Biochem Biophys 
Res Cornnun 98: 150-156 #fll) . fthis V — >iCcfc&T 

JMb (PEGylated ) jjJVZ/l- — XDfU, 2/Jl/^r~> 40 
Xte^-t/VMttDlis h->©. g**0©«ies®sf£{sgffl 
L T{fJ& U fc«t«lHl«( £ J±$&TT £ C £ tC J; o X 5tS L » 

So 

[0319] £M&tfjmmtei3\,>x[t. T47mm^. sk 

uxiMMLtc. mmmm®i<D-M*:i*.im*icmAL. 
io- 4 m ?)i>Jr-y->?-><D&i±r. mw*)\> 

(cj:i)2053-ra. M&utc tiLteMmvszmmTmtpic 5 50 
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#fa£IAt" £ C £ &c <fc -5 X ■< > * * ^ - 3 >£fp± 3 
i±tc. 0.01%© r U r > (Triton) X-100 ©#&TT?2 
*;i/©8BIS-JSai*fT -5 c itci -,XM$&*:&M2 
M*:i;Xmmm (cell debris)*10,000xgr5^^ 

ii>a«r s c £ tc j: *) tmztttc. 

[0320] (lysate) ±i§}£d3©»5£AMP *rfJ 

15©+? r (kit) (Amershamlntemational .7RK432)?: 

maLxizism%&tfim&ic<t:K)mmvtc. mm&mz 

;Mb*JL^>h->©»?:7*a u» rT&C £Ct J: o TfPijS; 
U/c„ jfefcOSBW©*^ r->X«-^' JMlXfris 
h =- XDMitM %temW&&& h <Dnn ( i terpol atio 
n) (CJ;9&5eL»7c 0 
[0 32 1 ] ##^128 

^^JU^U J.^U>^U=i-'Jl/5000-C^ttL<fct: h^JU 
->h^-> (hCD©PM 

6S#A U tc. j£tERO' >f * >^^HPLC«m~© fcT - * * 
^L/c 0 hCTiOTS^ill^^ 5^S©^^>>U^ 

fai£t7c*>©£[S)— (DlT&X. 75mlH 2 O*(D300 mcj© 

hcr?r^?;u^'jx5 : -u>^";=j->iu-c^ttL/fc 0 sit. 

M-aVVZ 753 >YM10M (^-S* y|-t7 10kDa)±T 
4°C'C0.1M^K7k^T>- : &- , 5A. pH 8.0(C*fLS#T?Si 
iaOT. ^JSlShCT «r^*U/c„ ^@/K?:36mKC?(giffiO 

oc="-ei.7M^^r>*-^A$r$wr-5)50n*#f^f- h 

A, pH 7.0?:fflt,i'r60mKCU/Co C©^?g ; &0.68M 
^T>*--5A^Wr-S50mMl^^ h VVAtpXW-ffi 
itUtc8 ml©7 X— n — X (phenyl-super 

rose) #-7A(Phantiacia/LKB)±"C5 xi2ml©-'^ v =f- L 

?Uls#<J 3-;H*C*x6©^#TT , «#^ASCi!g-£-fcF 

-;Ur^tt3tlfchCT £50mM$M:J- r V?ApH7.0 T?§ 
g|L7c 0 ^gt^7'5=- K^X^i? h ^^(Spectrapor)jl 
WJg (MW^s- h*7 6~8kDa)?:^fflL'-r7K*(C5SWL' 

ot>-ey 5 3>yio jg*fiefflo-r4-crr«fi|-r5C£fc 
<fc«3. Kftn7K^ft?^©T5^K^«ftcJ:Oj!W3£Lr» 11 

^'Ji5=-^>y;=i-;U^rhcr l*;b^«) i.5*;l^W 
[0 32 2 ] #^29 

^^;u^<y x^u>y; j-ji/5000-c^ttgnfct: h 

-f>»-p-c^>-2 (il-2) comm 
*.mmtpx3m2titc mmtmstittm»x.»iL-2i: 

h\^l,tc. AJlM*-C©iL-2©SJiERV-e©^©ffiS!{ 
«3SCi^«:fBtg3nTl,^-S (Katd3£> Biochem, Biophys. 
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Res. Ocxrfnun. 130 , 692(1988) ; Liang &iochem.J. 
229 , 429(1985) ; Kattis 3?, *B#ftSl4 f 569790^38 
ffi§#M) o 30ml(D**CD21ljng C7)IL-2(D?§?&3:##^ 
3 Ccietgo^Sr^T-S^ 5000©^ ^«Jifb>^ 
yp-;b (lL-2±(DT^«l{I^9 2Gi3S) -Cgft 

4^: ;KD^ ^ # "J. X ^ U > y U 3 - 0 T *5 

[0 3 2 3 ] »^30 10 
pICI<Di%J% 

[0 32 4] a ) PTB357 ( C C g tfpLB004<h kiEfST 
5) <Dffif& 

^micm&ny'^^ ^ frp4 k:sai?n€>ip< . ^ 

y > CD^aTT tetAgfc?-CD%3B £jg»r Lf&?> &C Afi(D 

[0 3 2 5 ] tet a&T-ffittBarth Rt>*Grinter( J. Mo 
1. Biol. 113 ; 455— 474, 1977) ^<fcORP4 ±CC5feT(4 20 

OBfttitfeT-R^tet R > y ^ U * -y* -lEW 0 & £ 
CiA^?n, C©^£fH^jL</c(klock^ J.Bacter 
ioL: 161 ; 326 -332,1985) 0 Ctlt><Dm&rFlZffi& 
TS Bqi II-SmaI R ^ Smal-Saml flrit±K:lgBg titc 0 
Bglll g)SP<a«RP4 r^Mfl^r & 5 ft* 5 JBCP SmaI<Z)gE& 
(Lauka, LurzRO'Furste, Plasmid 10; 303-307,1983) 

[0 326] i ) tetA+tetR jtgT-CP^ P ~ >Jb 
7 F RP4 tt:£*K:-h$>iEi8 $ tin 0 (Datta^CO 30 

3. Bacterid 108 :1244 t 1971 ) , SSCCA^LffSo 
MCC«^7^5 FRP4 tt*B#-^® 50078 Rt>*50437 
<i: LTthe National Collection of Type Cultures, 61 

ColindaleAvenue, London, NW9 5HT &C*t L/TgriSS tl 

^^tpTiSSlf, 7 ^ 5 FDNA £:Holmes andQuiqle 
y *£(Holmes and Quiqley, Anal. Biochemll4 ; 193 — 
197, 1981)*ffiAUt:mi 



5' AATTCGCATGCGCATCCATCGATC3 ' 

3 ' GCGTACGCCTAGCrAGCTAGAGCC5 ' 
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CCtfJBrO/c. XmalteSmalCT) A V > V~?-X'$> *>&*:<Dty 

[0 32 7 ] ^^^-77^; FpUC8 (Yanisch-Perro 
n, Vieira and Messing, Gene 33;103 —119 , 1985) 
ttHftteSISSti. BamHI R c^XmalT^CC^jf Ltc 0 

RP4Wit«i2 o cr i6B#p*T4 y a- -fe'r a*§-r £ c <t k <£ 

OCCD-^^^-^^^P-Wb^n/do CCD'***-* 
ffiffll/r^b^^^^A^ (Maniatis^CDColdSpring H 
arbor Laboratory, 1982) ttj; 0 P> t*^> h t LtcE^ 
coli C600 ^UKRlfe. #l>rig#^£:r r^lM 

[0 32 8 ] E.coli C600 tt^C|§#-^^GCSC 3004 
LTE.coli Genetic Stock Centre, Yale University, 
*BCD$P £ &WL<Dil)\s a is frisky £-&«>T ^ 

StCD«*&®**6SSCCA*U#So E.coli C600 
-?^«K12 thr-1 leu B6 thi-1 hsd SI lac Yl ton A21 
A" sup E44r#>&o 
[0 32 9 ] C<Dm&*&TZE=F<Dxv~-*^Mb 

^*y>iBi4r*s*«*^v^^>wtt'c«a:<RP4 * 

X 5 FDNA <D#gttCcfc 0 ^P->^*ftC* W/c (Holmes 
and Quiqley *S) • C tl 6 (PSagSt^ EcoRI Rc^ Hindll 

r^p->{t»A^©^S* s fil3z3ncn«RP4 ^6© 

Bqlll - Xmal- Xmal BTit^^l^r^a'Jgnfc2.45kbr 
SCiJWSmStifc. tetARc>'tetRgg^^^W-r ^> C 
(DWtK-^S^F Lfc^P-> »DTB344<h mifttc. 
[0 3 3 0 ] ii) pAT153^6tet mB^(DWLliiL 
RP4 »6 tetA +tetR^7*fe^ F AT?>St(^^^ jr — ^ 
FpATL53ft^tet gg^fcBtfflPT, itfiW^ 

tWMLfVttC^ ^mu^^^x^ F P AT153 Dm$:#g|L/ 
Cn^r EcoRI R yAvarCWK-T&C <b 6C<£ D ff o/c 0 
Cn6CDgBfir(DP^ri2?IJSEQ ID No. 56: 



Ctl6 CD^^S;* y P"^ ^ F B EcoRI R^Avalfey 

^ffiCC®^ UfiosphI , BamHI R ^ClalSP^^rB^W 
»K«ftRDPjKR«K, PP^-«:f-Fi7lM* 

>^6CD^*^X ^ FDNA (Die?iJ*tf*or : ?a'JL//cie^J 
*^iEO^Ci*BtBl/fco COD^^X 5 F«:pCH19 iP? 



50 



[0 33 1 ] iii) tetA+tetRgfe^(DtfA 
tetARc>'tetRi£feT-« EcoRI 7!?SPstlBTM-±CDpTB344^ 

t>mmztitc 0 pucs^ ^ 3f - ttssprcftLa-r s c i ct 
«»$n/c 0 fiHK«e6pcHi9 tratiWRSBea (r> 
tr^y>wtt) *fflJ*-rs*6-c*s. ^^^Fpcm 

9 DNA ^ EcoRL Rc^ Pstr C^Jgr L^l^tet ite^^rffl 

TE.coii c6oo *j^snaftb % h 5*-/ * y 
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>£S14=in--K:ot,irStRU^3& s 67'b- br? h (p 
late out) -r&6©T&-5. tetgg^Ojf AS*. *>< 
LTpCHi9 ©T>t^>u>Bf14&S»£ffc5^#pCHi9 

#©Ma_«£^©A-s?#£g&-r -s ct ^ icMim 3 n/c„ 

ff*g&&ft#>*>©T > >B*tt©jgt««fiilgi* ft 

fc. CO^Xi K^pTB35li^/c„ 
[0 33 2] iv) cer RfflJ©jf A 10 
:/5 X 3 FColEI t* E.coli tftK:#frg)-C 
SStCift^SnS*!. SS£K:-e©i§i9f*pBR322&C>*pATl 
53«£S&C|tJ33*lfcl,>. Summers Rc>'Sherratt (Cel 
1, 36 :1097 —1103, 1984) tfiWPR C/d^rtCcfctU* Cft 
BS^XS K^«:#^ET-5cer_iP?«tl-55@*>(,K283 
bp) iE^J£^Wb&^zgftfc:J:5&©T , &.5„ com 

(mul timer-resolution) S*£Wl/C4a{C<fc -oTtBl^ffJ 

[0 33 3] cer BBftJ (Summers , D ^MOG, 201, p334~~ 
338, 1985)*. BanHI_St>*IaaI-C^J0HX-SC<bCCcfc i 3 28 
9bp fi>ti fC7'^X 5 FpKS492(D. SherrattCC «fc *) ti 
iSnfc) frhm&Ltc, 7*^X5 FpTB35l£ E.coli © 
dam gjjfrfofrDNA t I T JgEtt I T ^-©ClalSPfea* dam+ 
**Mtm<<C£-o~C-7Uv t>ZtiZ><D*Vi±l,tc 0 C© 
DNA * BamHI R O'Cl air^JBX o fc (Cfte>©3Mi©W;fr 
*C©?P->{fcffl©^j£*yp**2>U:*-^ F±fCz£A 30 
Snr^fc) . cer Kfr*WK*<»»-Taa3l> 

-ccn^^fflur E.coii ceoo zB'mms&L. mmtf- 

«Aval$lMRt>*yjU«^lc«l(Ccfc 0 * P & 
ofc„ ^300bp ©iIJjl]©DNA FOgfi^cer Kit© 

5X5 F© 1 0«pTB357 (@7 ) iP?c>* t 3! fcpLB004<b 

[0 334] b ) 5 FpCHlOl 40 

7'5X5 FpCH101i*pia0020 (HJS0!llc#M) GCfBST 
[BLEcoRI-SallSrK- (0 1 #M) «SEQ ID No50 
(E8#M) SO'Edqe M.D. ^©NucleicAcidsResearch 
1983, Vol 11, p6419~6435{C,£oTiBiS3*l&fr]< -Y 

©.■^tCfcl/^T. SEQ ID No53 ©3'-^if&ATG n F>». * 

5' AXTCCATATGGTACCAGATCrCrC<AGAGTACTT 

GCrATAOCATGGTCTAG^GAGCrCTCATGAAQ\TC 5' 

4W-r4MtMJ!^u^ Y^comicnKiytc. %m&mic£<omwutc 0 io©*>v sy^xs f^pl 

^a->«frL/t^JKSP{4c7)^f#(C'3ti-c^*ft^^'C so B 014 LHA,tc. C<Di±-ftX°WAhfdBi (A^P-Mb 
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* H(Jt3©Edge M.D. ^©Nucleic Acids Research referen 
ce©^>^-7 xP>a I B^iJtfCD^X^^ > (T 5 v 
) £n-F-r£TCT n F>©iitLBU&c:#£E'3'<£>o *>< 
UTS'Si'U^F E^ljGATCEATG StftBtitftft 3 ' * * 
U*? FI5?lJCTACiiBUfB^<D5? * U:*^ FBB^J*^* 

[0 33 5] c) pTB357d3^g)f|31:fr-fe? h©jfA 
trp 7'P*-»-. ytfV-A*S^gJ${&&t>V>*-7 
iP>a, ite^fp^-S^^-fey h*. EcoRI 7bS 
SphI$fJKBif>t±<D7'5X$ FpCHlOl (jiu§B©(b) #M) 
£#81 t ft. C OtmtJ ? r * EcoRI % t>'SphrC|5) 
««:^J0K-p/cS^^f 2-(pTB357) (li«iB©(a) # 
M) tftcaMSWc,, C©DNA £<gffllT E.coli C600 

©3>t-^>rig*^£0ftix»3ti\ ^h^-y-^d/y 
<ai^-feg h±^a^u/cssti$tjpgsp{aco%»tco 

(,>TDNA *P->#WiC<fc»)SSlSf&bfc. CC^tCilt 
IE© * P - > U /c«jg*iiESt-C $> S *> * j&tt-T 
fc&0C*lJRB v i; f> y (mapping) CC J: •) H&Ct5$®& Ufc„ 

^p->«$fc^"V->"^;u-r^feL//t!j<';Ti' 

JUT 5 F-SPS y)WC-0\,>-Zft#iLtcim< 41/5-7 

3n/Co 1 oco*^ •SfiliSL./<:^P->?:*LB005 iBf 

[0 33 6 ] d) pTB2444J^©T4jS^ia^©jf A 
SaH7?>S HindIII jf>t (S3 67fi©^S>Pt) (SEQ ID No 

48SO-0 6 #m> <may\^mm < f - 5 * - ^ 

-) IB^J?:. Sall ^ Hindlll <i: ©§P{>ir|^^^©dJW^ » 
^-pTB 244(B^!Hmft<2r#m237,269 -^fCfB*g) <D~? )\s 

?^p->-ftgp{a*fcWAu/-c„ ^p->^w*ffifflb 

tC CDffi&8KpTB244 T4 ter) ©^je*fi|i2Lfc. CCD 
^#-#>6. ^l/^^P-^-ftSPfircDAgP^-tT^ife 
(*i*^Wt-Ss^7!»MSphI»fK-*^^rmgtUfc 0 C 
OMR* SstlRc^Sphl-Clpl^StC^J 0 o ft pLB005d3«:*P 
At. cn(cJ;ot-f>if-7iO>a i itfe^^g^ 
trp ^P^&-d>-. v;Ug=-^p->{b§PutRc>' 
T4^iS^J;«)^^*-fe y h?r^L/-r*5< 0 C©^ii^5» 

^P-^^'^C.fco-CSligSn. i77X5 F*pLB013 
±WA,ft. 

[0 33 7 ] e) -7Jl/^^P->-fl:SP[a©g^ 
pLB 013 d3<Dv;l/^i7P->-ffca5tiF«gTCD*-CC©-^ 
^^-K«ffi 3 ®W-C«^Ct^ : Sail, BamHI S lO'SmaftDgg 

-etiifec ©arK-»sstiRc>-xbai m^mm-c^i,) x- 

mmiT&CtK.&'OtylO&Ztl. SEQ ID No.51©iB?'J : 
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SWiti : Ndel .Kpnl, Bqlll , Xhol RO' ScaI -C^> *) . C 
ft h ©gtf{iiCi$l >r 5te©XbaI&t>*Sal I* 4 . 
CO 33 8] f ) MtfiZfem 

plb 014 gig)i%%sstiRo , Ndeias&»: . se><te-eft6 

©# fcti>rSB& u/cfi[g©£«cln]B$(c «X(*Ji^«:tt© 

AL>fc„ Cftt*. pLB 014 *SstlRO'KpnIt?W3IX0^ 
l»-CSEQ ID No. 52 

5* AGCTCAGCTGCAGCATATGGTAC io 
GTCGACGTCGTATAC 5' 

<D^mtV ~37.>7\s** F ^ffAt" €>£:£«: J: *Ht&o 
fc„ ?P->ttilflo© FVuii X tePsti%M*L<Dffi§lcm 
Xfttf Is'X^-CWZ&Hticj: K>mwi>tc. 1 o©#.*>&y 

5X5 F£pLB015(pICI 0080) (H 9 #M) £P*A//c. C 
©7'yX5 FttpLB 014 £ teMfr *C SstlRO'NdeltC J: 
iXWtoicW*) WLht\Z>. cft&cJ:oT±^<SJ©trp_y 

F > Sr- 5 ?* 6©fC;g0 3 ft&NdelKK LX iE^cKg 3 

ft/c«* © y #y- Ais^awa©iB2?»J%#A-r4»»f * 20 

[0 3 3 9 ] 

y^XS FpICI 1295(pCG 300 £ fetBife) ©ffiES 
[0 340] a ) pICI 1079 #>6pCG54 ©jfglSSt 
pICI 1079 ttEcoRI £StylI t<DMW^&W£MK.'->X<£> 

mm : 

< i ) 7 r -is XfrhCDCl 857; 

(ii) A Pi yp*-£- ; 

( i i i )^^5c 'J «KV - AM^SPfii : 

(iv) ^RR-o^-y *a>a J iteT-@2?U ; 30 

( v ) Sal I £ Styli ©SWBKSM&OIIBT 7r- V>T4fr 6 ^ 

£UX£?T £T> 'J >Wtt© pAT153-^2gy'5X 5 F 
"C&S. C©K^JS^©DNA W&fe^QT&VSEQ. ID N 

[0 34 1 ] pICI 1079 ^MKAcmm^^^ pICI 1079 
«y^^X r^tyCJ: D3SH©Nationa1 Collections o 
flndustrial and Marine Bacteria Limited (NCIMB)^C 
SFf t 3 ft T t> & (NCIMBNo . 40370 , SFIt H 1991^ 2 R 19 
H) „ pCG54 ttBUfSil^Dy'O^-^-^ 'JsKy-A*£ 40 

ftfc. - £«tjg#« . 'Jxm> z o - - > y&fpct J: -> 
■c c ©*« * * - 4>«c ^ a o f#& fsjft#>©w/B &s * 

w©«^^^y* -©*<»*»«■*-* t>©-e*s. 
[0342] mm^* *-©«/&«> ^n-en©E C0 Ri 

Sc>'Sallg|5{4'CpICI 1079 FX y 

stc^oTia^sn/c copgsisicfcot, yyx so 
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5 F©SS?Rc>'!A*^Si3t14^tl©ii{E^y'7yT4S^ 

^^se^jr^-r-Spici 1079 y**->£^frr 

ffiSiffi©-fef*y y->(Geneclean) £Gyj?UT7#P- 

[0 343 ] C©-<y y-SrJtK:. ^ti*#A{*1.2kb © 
cfc 9 ^3 ft#J©DNA KJt^^A l> fco C ©glJ©DNA KJt 

«09;U*dna -?-cx«Bffie©in< pia 1079 #> 

6f# h ft /c/JnS EcoRI-Sal iSOIiBKW-©^^^©^^ 

SS&Xtt pcr 3S*S£gs&3i tc «t o r ^ c £ **-c t s . 
C©J3iJ©ISr)tW:plci 1079 K:^fl]^6??fiT€>©<!:jEL/ 
< ^»© y p * - y - £ y # y - AM^SPfiie^J £ * ^ 

EcoRI SO*Sallg|5fi[£?rWb. C 5 LTpICI 1079 KM" 
CCiSM-rSfc«)©tB^tt^^ffl«t-S^©-C*S„ Gi 

bco-BRUi3gT4 D^y**--fe*so'-e©^-ft^ft©^*® 
©??ffiTr-i!MJ5Jt;^tfAj:^£«^pCG54 Asjf^Sft 
tc. 

[0 34 4] C©MMMT^i'P->B, ^6^- 
fica^StBig^J^rlS^HB 101©E.co1i3>ff-> h 

[5mXL//c«^pCG54 «^ta^3.682kb "T*^ 0U(C 

[0345] b ) pCGS4 ^P.pCG61 ©SSiSt (pICI54£ j> 
IB«) 

y 35? y u^-^ FiB5>J«. T7A3y'n- : &-dz-ffl© 
e^©iH?>i£. cfttcB^ur^P-WbL/cisift^© 
^y^y^ Fjte^se?ij©iE«t^^a ; &^£-rs*^j 

6 * >iRia^s^?:ffi«-r sseyiJ £ ©w#£ittfr-r s j; 

0icSit3ft/c„ C©m#^ffl©jS^^«llii25>J«RB 

si trp y^y-A^ie^ij£isi^$ft/i:o -eftitesEQ 

ID No54 SO'SEQID No.55£ LXWIMZ ftfc2a©tiS 
M&t'J^i'U^f Ftt. T7A3yP-t-^-£RBSlie 

^j£*ffiAft/cz^«DNA y>*-*^£-rs©«:^»s 
[0 34 6 ] ^- y =f5c t> \s*=f- fbabi ae^>>-fe-y- 

-f If - % ffl Ir >T «Ji©iaS5«(C <t o T 84fi{$ (84mers) £ 

ortasi^ft/c,, 3i-y =fx ^u^-^ F«> 

l^T^»r>t*i-eft-eft5 , SC>*3 , ^-C$lJ|5gi> fx y 
UT — fe*^©gP(4EcoRI RO'Kpnl^r^-r 6 <fc ^ lcS:lt 
3ftfc 0 ^•fte.CSSfcJ;*). ^ y 3*v-«hplc(cJ;o 
rffiSfr^-r. ffiSg«io% ry vjits. f : TM^^y^ 
^f^tTi' y ;UT 5 Fy^««4Mli«:«fc *) ff tt o/c„ 
[0 34 7 ] ffi^BtfiC. ^ y =fv-«^ft6*5iE{t^^- 

wr ^ ©<^ «c e. r * /cism l ^sm^-e ft e> ©« a 
fdo-£ i/ -cmm<D* y =f v - l . ^^©so^ £ 

F £i*g«£-C$W t ^ J: <5 (CJI^T ^fce*tc-y W i> > 
yy;b(sizinq qel)«:oCiT5t'r*t^L//c„ 
[0 34 8 ] T y y 71/T 5 Fy;W3yJl'fi-£ffl©8StfS£ 
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u-cmmLtc&ffimT^*:-? arvn, n, n\ n-- f 
mute *>)3zt>is*?h-<D j <}-'<v>>yizmm.mb& 
p &m^x-&mzi&9it&-emw *>c t^^s-c&o 

a 9l^©1$1££i¥ffi^£c£#r#/c.. 

[ o 3 4 9 ] * y =r 5? * u*?- KS»4»«?Kfb-B-rfcffl 

S3©JKT«$& 3 ftfc. H5&T4* U 5? * U * * K * * - Hz 
£/Bl>-C*£®<bK:J: ") SI4=&5'^-CiSaS^T^ io 
-CJ&Sftl^lJOSW-CCCDSa^^ L7c 0 
[ 0 3 5 0 ] * y =f^-««IU^boa:C»?BT?©^fiR*6 

ftra&fcfl * k«w . * c -catp fcteffl utt4jj< y * * 

fbl/fc (Molecular Cloning ;A Laboratory manual 2fl£, 
Sambrook, Fristch SO'Maniatis, p5, 68~5, 71# 

m> . mmitbttipbtctt:. 2ffl©tBtfw«c*y=fin' 

U*?PttIWC7i-V >^3tlTT7A37'a^-^- 
tRBSlB25>Ji*^WrSi:*lllDNA«1ti**^L/c. 20 
[035 1 ]^** -^H=-pCG54 «MSS^^EcoRI &t>* 
KpnrCKI^ftfc. WRttK«:J:»h A Pl 7*P*-*- 
<tRBSaiEJ''J<!:£^W-r£2.3kb ^^-Srttil.lkb K 
itifc'tJ&Lfc., C©f P-Xb«A Pl -RBSl E?>J*» 
T7A3-RBS1 IB^WEcoRI —Kpnl^»f)t rg^f 5 J: 
SC-CttiBSft-S. PCG 54©W»r*>6f#6n-52.3kb -^^ 

f-WK-'i, T#a £ dna ^(HTfcfeT^ 
p-x^uiim^&rj'-fc'** y ->3Erffi*fflt>raw 

mmm<<c<}:K)WWlUtc 0 84bp EcoRI-Kpnl ^JiRSBrJt 

L/cDNft £<£ffll/T E.coli HB 101 MMZBM&WlL 
tc. iE©ffl^^^P->©StR«T>b-'>y>ilH14ic 
£2>t><D-C$>-?tc. IMc8l>t, 

f £$wr ££•£$!© ^p--^* ? y -r.>^©ge<j(c 

[0 3 5 2 ] ^P-->^^c-<i'^-K:ffiiiSn/c^ 
fi!E77^>Hi. tS^«cx^y-^>y^iL-offl 
Jftit ^7 X 5 F dw §3*4©8MJ|5g#tfT£;RI^ i 3 «fc 
5£c-*?£ (84S&) %^?&i><DV$>-z>tc. Z'bZ 
^S©»A^«T^P-xy;l/^m?*«ifCj;- 3 -C«^ 40 
»«CW6*>"CttC>. BrJt^tlg&tt. *<wr?fiE©g|Ki 
«c»)»*rt«HMIRx> F* ^1/7- fe'^g?g|5{4*^WU 

30i-^-f^'Jjf^ -fe'— ~> a > (hybri di sation) ©# 
S(C<fcS4>©"C$>^/c (Cruustein JcO'Hozness Proc.N 
atl Acad, Sci 72, 3961(1957)#M) . jjl&i&ftf P 

->#>e>©""r'»Kb7"vX$ Fdna £^Wf h P-te-M/ 

FSEQ ID No.54&Z>*SEQ ID lto.55©^tt^;&tfl£ttlf&K: 

.fcoriSiisn/cyp-^citoT^^^y » Ffbo so 
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/c. Dm {Ja^P-dCTP^rfflt^-rtt^L,. 3/-Cr2 B^fflf 
U^-i; (Klenow) #y >5~fe*£fflC>T^>*i-'<-i' 

fiSt5fti5itt3ni--li7'7^ 5 Fdm mS?©;fc*K: 
SiRSftfc. 7*5X5 Fau , i*$K£5t{5-r£<fc5tc > 
csci^iESSOM'^^gt^MAn/ctbi^Att^©^^ 
Ct s toT&<?©i#£K:I8g{£*'l7c. "Molecular Clonin 
g-A laboratory manual"^ 2RS> Sambrook, Fritsch & 
O'Maniatis (Cold Spring Harbor Laboratory, 1989 ) 
pi. 42 ~1.52#Mo * s rt i &:fr£(C«fcoTDNA£:i)iS3-f £ 

t-x&o 9 p - >imft%.zmmftViic@im-? * ©k® 

[0 35 3] P->*^#gtLfc^T©7-5 
X S F DNA £6BF"J#flTiC <fc •) Jfl 2 ©X * 'J - >dn 

$-ii-c. ^ p-xbS^gpr©* y 3? ^ h'te^u 
so*t7A3-rbsi K^-engf*©* y n*^ * u** fsju 
t*ie*NciE ut»«fc -5 icmm? s. &m ofcgayijffl©ieis 

# (7'p (Sequenase ) ©IB 

mm-c$> *) . <£ffl-r ^»©ccjiwb/ciB^ffl7'7 v-» 

Ffl^.(fpBR322 UP(pBR322^t->'^--y-JU7'5'|' V) "C*o 
fc„ ^SIB^S'iSanger^^^- * ^3^1(^12^^ 

>fe^^^)pCG61 iL-ra^Stl. T7A37*P*-f- 
iRBSliB^JiT4*-5*-:Jf-i3?>J<b^Wl/fc (012 

[0 354] c ) pCG61 ^5pCC300 (pICI129S<h LTgB 

C-CSF Inl^CSer 17 ' 27 ] hu G-CSF©fl|J?RK:#& ^ BH^U 

xg^D*-^firng»## , f!i3 (ctBtS3n€>in< -c^-s 

(H425tiy f H5#JH) . C©C-CSF |pJ^(*IB?iJ«. ite 
?477^ S FpSTPl tcfflAnr P iciii07?rf#fc«j«fj 
*>6*SI3n7c (HS6^I2#M) o plCIll07£sca It? 

FJ? * 1/7- fe'Sal I -CWBrU-C^ pCC61 ic 
9 P ->{bf •ff.©(C®^^CScaI-SalI$IMBfK'±iC [Met 
- 1 ,Ser"'" ] hu G-CSm&^^I&Ltc (Hl2# 

JS) o 

[0 3 5 5 ] scan "C©$iJRgfc^^THifS©»rit«Sr>* 

r^p-xyji/«^^ffifflur^i!«L/fc. ^^5?- 

^•pCC61 «*IJSgP^KpnlT^J»fl//c < , C©^*€rffl^ 
■XKDm^Vm-- ^->'^•->'^>y(overhanq)^figU^ 
t^-C C n>S:^T4JH y ^ 5 — fe'©^ffliC <fc 75 > h i 
>Fi3i±fc "Molecular Cloning-aLaboratory manua 
l"^2fiS l Sambrook, Fritsch Sc>'Maniatis p5.44— 5. 
47#M= T4# y y 5 - "fe*rgtt« 70"C-C 30ft ffl ■< > + * « 
-v'a>-r€)C<h(cJ;f)^^Rgtt<b$n > DNAttXf / 

-^stsiKjcoiiiRsn/c. f#64i6^L/^ bzmmm 

a*K»j»3-H-. ^^Lx/cDNA 5: Sal I "C^Sit^ Kp 
n I (^7"7>H>Kil/fc) ~Sal 
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[0 356] ^-CScal^SallCMer* .Ser 17 " ] hu G 
-CSF] mKZ. hJ.>Ki$-tf/cKpn I ~Sal I 

Z-tpiCmifeZittc. MSbtcVm Sr E.coliM ftHB 
lOitpttjfcftfg&S-lt/c. ia^{*^P->OjStR»T 

[0 3 5 7 3 %&J]tj:mWiZ.#2n--><D&m<DZ?V-- 
- > A 'J y -f -tz- > a >«: J: 0 tf <c /c fiSc*t 

tgS^©7*P-^«7'7X 5 Kpiail.07*^liSibfcEc 
oR I ~Sal I KM" ( [Met" 1 .Ser 1 777 ] hu G-CSFjt{£^ 

y ;i/^-o^SD±tc@^3n/c=i p~-«:*t-r-5>'W 

V 24 V-isa >-C@.mVtc. ^t^^; KDN4 « 

•5fe©T^>-?/c. BirnboimSO'Dolv© Nucleic Acids Re 
search, 7_, 1513, 1979#M. C n6©ffl^»0NMS* 

C2) iE?iJM ID No 1 : 

(I) mM<D®K. : 

(A) : 62 

(ii> mm mm 

(C) XI*? >K: — 

(D) « : 

(xt)Kft|0£lfr : S12Q fU No 1 : 
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Hz ? rrtr#g&gP{4T&-5. BarrH I £WT5DNA (Digl 
tWfc (linearization)}* [Mer 1 .Ser 17 - 77 ] hu C-CSFlE 

[035 8] EW©»«f *ff -5 T [Mer 1 , Ser 1 7 ■ 2 7 ] 
hu C-C5Fa(£^0#a^{li2LM^>^P->-fbg^gP© 
tSKIHMRtf [Ser 1 7 • 7 7 ] hu G-CSFittei^ttfcM^ T 

10 ?rfflC^ri6fl<DfflmA^^P->^e.^i^7'5^5 K 
DNA sm?:ia^L/c„ ie^J^Xgtii^iJIBIiSK:.!;*) 
ffftl^ iStRU/ciE?lJ9iS7'5 V— »pBR322ar.y<- 

W?-/?- (ecori) -e&o/to ffi}ftx.(*^o-> 

©2 [Met" 1 .Ser 17 ' 77 ] hu G-CSF»r)t©Sca I SisS 
-ca-oc-csF Kie^H-ftgftfcMoriElA^S 

TOfc^fTO/c ^P->W^3Ht^pCC30O<i:LT|5l 
SSftfc (014#M) . 
[035 9] 



[0360] 



AATTCAGT ACT CCA CTG GGT CCA GCA AGC TCT CTG CCG CAG TCT TTC 
CTG CTG AAG TGT CTC 

(2) fs.nmm id no 2 : 

(I) IE3"J<ofH4 : 

(A> : 64 

(») mm ■. tm 

co xh7>K: — mm 

(D) jwk •. miK 

(xDS^ijOSI* : SEQ ID No 2 : 



47 
62 



CTG TTC GAG ACA CTT CAG CAG GAA AG A CTG CGG CAG AG A GCT TGC 45 
TGG ACC CAG TGG ACT A CTG 64 



[0 36 1 ] 



(59) <f#BJ¥5 - 3 2 5 5 9 

115 116 

(2) mmm id no 3: 

(1) fie?IJ©'ft& : 
(A) &* ■ 60 

(b) mm &® 

(C) X > K : — M8i 

(d) i&tn : mx 

(xl)ICM©«f*: SEQ ID No 3 : 

GAA CAG GTA CGT AAA ATT CAA GGC GAT GGT GCG GCT CTG CAG GAA 45 
AAG CTG TGC GCA ACC 60 

[0 3 6 2 ] 

a) mmm id no 4 : 

(A) £8 : 60 

(B) mm = m& 

(C) 7. h 5 > K : — ffltt 
(l» JEW: DM* 
(xl)IE#J<B45ffc: SEQ ID No 4 : 

TTT GTA GGT TGC GCA CAG CTT TTC CTG CAG AGC CGC ACC ATC GCC 45 
TTG AAT TTT ACG TAC 60 

[0 36 3 ] 

(2) JS&mm ID No 5 : 

(l) fHWWSi ■. 

(A> ft* : 48 

(b> urn •■ *#» 

(C) XI>5>K: — ffiffi 

(D) JK^ : J*tt 
(xl)iWJfl!>€if* : SGQ ID No G: 

TAC AAA CTG TGC CAC CCT GAG GAA CTG GTG CTG CTC GGT CAC TCT CTG 48 

[0 364] 

(2) SPJtNW ID No 6 : 

<i) imvmm ■. 

(A) ft* : 6.1. 

(B) fl!^ : tttt 

<C) Xh?>Ki —AIM 
(D> ^« : 84* 
(xDIEM©*!* 5 SlvQ ID No 6 : 

CGG GAT CCC CAG AC A GTG ACC GAG CAC CAC CAG TTC CTC AGG GTG 45 
GCA CAG 31 



[0 36 5] 



(60) fflfflW-S - 3 2 5 5 9 

117 118 
(2) nm\m ID No 7 i 

(i) mmoim 

(A) : 63 

(b) mm ■ \m 

(c) xh?>K: -mm 

<xt)fiB?»J©€fti : SEQ ID No 7: 

GGG ATC CCG TGG GCT CCA CTG AGC TCT TGC CCG TCC CAA GCT TTA 45 
CAA CTG GCA GGC TGC TTG 63 



[0 36 6 ] 

CZ) TS>mm ID No 8 : 
(I) 8£?lJcD<ft«: : 

(A) &<* : 60 

(B) MM : mt 

(C) Xf>7> K : —ffigft 

fltt BVt - f&R 
(xl)£$|(Z>£&: SEQ ID No 8; 



CTG GCT CAA GCA GCC TGC CAG TTG TAA AGC TTG GGA CGG GCA AGA 
GCT CAG TGG AGC CCA 

[0 36 7 ] 

(2) mmn id no 9 : 

(A) g£ : 83 

(d) mm : m 

(0 X I* 7 > I * : —MM 
(D) : fftR 

(xDGPJiftgfe: SEQ ID No 9: 

AGC CAC CTG CAC TCC GGT CTG TTC CTG TAC CAG GCT CTG CTG CAG 
GCT CTA GAA GGC ATC TCT 

[0 3 6 8 ] 

(2) imam ID No 10 : 

a) n&wm : 

(A) : 63 

(») mm : \m 

(0 xhvyv-. -ffi$ 

(D) : tfttt 

(xi : SEQ ID No 10 : 



[0 36 9] 



TTC AGG AGA GAT GCC TTC TAG AGC CTG CAG CAG ACC CTG GTA CAG 
GAA CAC ACC GGA GTG CAG 

50 



45 
63 



(61) 

119 

(2) mmm id n 0 ii : 

<A) : 60 

<b) mm •■ tm 
<o xb?>Fi —mm 

<D) : &K 
(xDKyijOigft; : SBQ ID No 11 

CCT GAA TTG GGG CCC ACC CTG GAC ACA CTG CAG CTG GAC GTT GCC 45 
GAC TTC GCT ACT ACC 60 

[0 37 0] 

(2) n&Mtm ID No 12 : 
(A) &3 : 63 

<») mm : tm 

<C) X h 7 > K : — ffi« 
<D) J&K : glK 
(xi)R&lj0>£fr : SliQ ID No 12: 



#m*5 - 3 2 5 5 9 
120 



TIG CCA TAT GGT AGT AGC GAA GTC GGC AAC GTC CAG CTG CAG TGT 45 
GTC CAG GGT GGG CCC CAA 63 

[0 3 7 1 ] 

(2) mMftW ID No 13 : 
(I) ffiPJOffitt ! 
(A) &$ i 63 

(b) mm : mt 

(C) Xhv>K: 

(D> )m mik 

Cxl>EJ»J©€»: SCQ ID No 13 : 

ATA TGG CAA CAG ATG GAG GAA CTG GGT ATG GCT CCG GCA CTG CAG 45 
OCG ACT CAG GGT GCG ATG 63 

[0 3 7 2 ] 

(2) mnmn id no u 
en ieji©<*te : 

(A) : 60 

(d> mm : **» 

(C) 7, l> 5 y K : — mi 
<D> : #tt 
(xl)jE?ljO^P : SKQ ID No 14: 



[037 3] 



TGC TGG CAT CGC ACC CTG AGT CGG CTG CAG TGC CGG AGC CAT ACC 45 
CAG TTC CTC CAT CTG 60 



(62) - 3 2 5 5 9 

121 122 
(2) Se3Wft*ft ID No 15: 
(1) i5#']<&#ft : 
(A) : 60 

(b) mm : \m 

(C) X h 5 > K : -ffiift 

(D) : f&W 
(xi)IK?'jO&!fc : SliQ ID Wo 15: 



CCA GCA TTC GCC TCT GCT TTC CAG CGG CGC CCA GGC GCT GTT CTG 45 
GTT GCC TCC CAT CTT 60 

[0 374] 

(2) BtfiJUm ID No IB: 

(1) IS&WftWl ■ 
(A) : 60 

cd) mm ■■ tm 

(C) * h 7 V K : 

(D) : Mtt 
(xi)fE?i|<0^: SBQ ID No .16: 

GCT CTG AAG ATG GGA GGC AAC CAG AAC ACC GCC TGC GCG CCG CTG 45 
GAA AGC AGA GGC GAA 60 

[0 3 7 5 ] 

(2) mmm id no it : 
CD mmrnHk • 

(A) : 55 

(b> mm : 

(O ^h7>K: — AM 
(D) J£IK : *fct!; 
(xl)f£3?"JO£ffj; : SUX3 ID No 17: 



CAG AGC TTC CTC GAG GTG TCT TAC CGC GTT CTG CGT CAC CTG GCC 45 
CAG CCG TTAG 55 

[0 37 6 ] 

(2) EEPJfira ID No 18: 
(A) : 53 

(i3) mm : \m 

(C) XF5VK: — ffim 

(D) J£IK : $$W 
<lll)IEy"JflDSffc : SliQ ID No 18: 



[0377] 



TCGACTTA CGG CTG GGC CAG GTG ACG CAG AAC GCG GTA ACA CAC CTC 
GAG GAA 

50 



47 
53 
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(2) KftHNtR ID Mo 19: 

(1) flitfiJ<Dfttt : 
(A) : 21 

<ii) mm : \m 

(D) KM • 8tt 
(xl)Btf"J<0£?fc : SRQ ID No 1.9: 

TACAACTGGC AGGCTGCTTG A 

[0 37 8 ] 

(2) mmim ID No 20: 

(1) fiii^J^tll : 
(A) S3 : 21 

(b) mm : tttt 

<C) X h 5 > K : — 
(D) J&l* : fgtt 
(xOEJiJ^fti: SBQ ID No 20 

GACGTTGCOG ACTTCGCTAC T 

[0 37 9 ] 

(2) mmm id no 21: 
(1) nmttiWki 

(A) s* : 21 

(B) 8i^: tttt 

(C) Xh7>K: — fiM 

(d> j&ik : vm 

(Kt>nE5H<0^.^: S1?Q 11) Mo 21: 
TGCCGGAGCC ATACCCAGTT C 

[0 38 0 ] 

C2) m>mW ID No 22 : 

(0 EM©fttti 

(A) £2 : 21 
CB) Wl: 

(D) « : iW 
(xOSBJfiJO^: SliQ ID No 22: 

GCCTGCCAGT TGTAAAGCTT G 



tsmw-s - 3 2 5 5 9 

124 



21 



21 



21 



[0 38 1 ] 



(64) 

125 

(2) mmnn id no 23 s 

(A) g£ : 26 

m mm-, wst 
(o xh^>K: -mm 

(il)RW©«fti : SEQ ID No 23: 
GCACCATCGC CTTGAATTIT ACGTAG 

[038 2] 

(2) ti&mW. ID No 24: 
(l> : 
(A) : 62 
(B> fflm : ttlffc 
(C) Xh5> K : —MM 

(d> ^ : am 

(XDIS&IJCD^,^ : SliQ ID No 24: 

AATTCAGT ACT CCA CTG GGT CCA GCA AGC TCT CTG CCG CAG TCT TTC 47 
CTG CTG AAG TCT CTC 

[0 3 8 3 ] 

(2) mWtm ID- No 25 : 
(i) HS&JOflftt : 
(A) S§: 64 

(b> mm • m& 

(C) X l> 5 > K : -ffl© 

(1) ) » : 

(xl)He?lJ<0«f* : SliQ ID No 25: 

CTG TTC GAG AGA CTT CAG CAG GAA AGA CTG CGG CAG AGA GCT TGC 
TGG ACC CAG TGG ACT ACTG 

[0 384] 

(2) mmn id no 20 : 
(j) w/\mm .• 

(A) : (50 

<b) mm : 

CO X |> 9 > K : — ffigfl 
<D> X^K s ^ 
OtDFEMOgfti: SliQ ID No 2G 

GAA CAG GTA CGT AAA ATT CAA GGC AGC GGT GCG GCT CTG CAG GAA 
AAG CTG TGC GCA ACC 



^¥■5 - 3 2 5 5 9 
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45 
64 



[0 3 8 5] 



(65) 

027 

(2) ID No 27: 

(1) 1£&\<D&& • 

(A) fe£ : 60 

(B) w& ■. \m 

(C) Xh5> K : 

<D) n?W : feittK: 

<Xl)Be?'J05«ft. J SI3Q ID Ho 27: 

TTT GTA GGT TGC GCA CAG CTT TTC CTG CAG AGC CGC ACC GCT GCC 45 
TTG AAT TTT ACQ TAC 60" 

[0 38 6] 

(2) EJWftfH ID NO 28 : 

(1) RJWZXiSPJi : 

(A) : 26 

(B) mm ■■ mm 

(C) X|>7>K: -ffitt 

(D) BUi : Ifttt 
(xI)!EMfl!*Sffc : SEQ ID No 28 : 

CTT CAG CAG GAA AGA ACG CGG CAG AGA GC 29 

[0 38 7] 

(2) B5?"MS2 11) No 29: 
(i) B5J*i<Z><fttt : 

(A) ft* : 33 

(B) iffflSi : M 

(C) Xb-7^K: —ffiW 

(D) Blfc : WVi. 
(%))WiPie>£ftl> SEQ ID No 29 

GC TTG GGA AGA GCA AGA GCT CAG AGA AGC CCA C 33 

[0388] 

(2) !&Wti*& ID No 80: 
(i) K3?iJ©4Hfe : 

(A) : 40 

(B) mm : mm 

(C) * V 7 > K : --ffi» 
CD) Jfctt : tflfc 
(xi)fiii?ij<£>£& : SGQ ID No 30: 

CTG TTG CCA TAT GCT AGA AGC GAA GTC TTC AAC GTC CAG C 40 



1fKRL5 -32 55 9 
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[0389] 



(66) 

129 

(2) l&WM ID No 31 : 

(A) .- 27 

(B) mm-. \m 

(D) JKtt : |3jtt*: 
(xl)IEftj0>£& s SEQ ID No 31 : 

GCT CAG TGG AGC TTT CGG GAT CCC CAG 

[0 39 0 ] 

(2) ffiyiJtfttU ID Mo 32 : 

(1) BtJ?U<£>4#& : 
(A) &<* : 27 

0) aim: 

(C) Xh?>K: -ffiSfl 

(D) ^ : MX 
(x.l)BB?iJcDiS^;: SEQ ID No 32; 

ACG CAG AAC GCG GCG AGA CAC CTC GAG 

[0 3 9 1 ] 

(2) wwm id no ss : 

(i> jmt>to\k: 
(A) : 29 

(b) m : mm 

(C) Xhv>K: — ffift 

(D) »tt : tftft 
.{i\)W,nv>Z¥l : SEQ ID No 88; 

G TTC CAG AGA CTT TTC CAG GAA AGA CTG C 

[0 39 2 ] 

(2) WllSm ID No 34 : 

(i) mwv>ttMii : 

.(A) : 33 

(b) mw\ : mm 
(O x h 5 > k : -mm 

(D) J£1X : HGK 
(xl)|gyiJ<D£ffc : SEQ ID No 34: 

C CTG CAG TTT CGC AGC GCT AGC TTG AAT TTT AC 33 



#M¥5 - 3 2 5 5 9 
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[0 3 9 3 ] 



(67) 

131 

(2) WW® ID No 85 : 
(I) BE^If/tL : 
(A) : 37 

- <b) mm ■ fefffi 

(C) 7vh7>K: — IfiM 

(D) If^W : $4* 
(xDEfll©**: SEQ ID No 35 

CAG AGk GTG AGC GAG CTT CAC CAG TTC CTC AGC GTG G 37 

(03943 

(2) tavmm id no 36= 

(1) fs&xztfm 

(A) &2 : 29 

(B> flffli : W 

(C) Xh7>K: -film 

cd) Jt^ : $m 

:(xi)B2£i]co£;ffc : SI5Q ID No 36: 

GCT CAG TGG AGC TTT CGC GAT AGC CAG AG 29 

[0395] 

<2) mmm id no u-. 

(i) WW\V>ti}i£ ': 

(A) : 30 

<B> MM : ffttt 

(C) X|-7>K: — ffi« 

(D) mk : tttt 
(xl)Kft|G>&ffi : SIJQ ID No 37: 

CAG CTT TTC CTG CAG ACG CGC AGC GCT AGC 30 

[0396] 

(2) mmm id no 38= 

(A) g£ : 29 

(b> mm-, mat 

(C) Xh9>K: —ffiffl 

(D) f^tt : «M£ 
<xi)BW>€» : SUQ ID No 38: 

CC GCT GCC TTG AAT ACG ACG TAC CTG TTC 29 



#gg¥5 - 3 2 5 5 9 

132 



[0397] 



C68) 

133 

(2) EOmm ID Ho 39: 

(1) $im(o<®& ■ 

(A) : 30 

(B) mm •. mst 

(C) Xh9>K: — ffiSfl 

(D) JfcK : 

(ii)HE^40£¥lp: Sl-Q ID No 39: 
GGT TGC GCA CAG ACG TTC CTG CAG AGC CGC 

[0398] 

(2) W3mn ID No 40 : 

(1) wsmm = 

<A) : 29 

(b) m ■■ tm 

(o xi»7>K: —mm 
(d) jfm : mk 

hl)tBW*>4£to ■ SEQ ID No 40: 

G GTC GCA CAG ACG GTA GGT TGC GCA CAG C 29 

[0 3 9 9] 

(2) mnmm id no 4i: 

(t) mmw&& : 

(A) &i< : 45 

(r> mm ■. tm 

(o xh7> k ! — mm 

(D) : tfttt 
(xDlEPiJ^fa : Slid ID No 41 

OG CGG CAG AGA GCT TGC ACG GTA GGT TGG AGC CAT TGTCGATACC 45 

[040 0] 

(2) HBrtttM 10 No 42: 
(I) Bfi?U<D<fttt : 

(A) fi£ : 31 

<i» mm : tSBft 

(C) K : — lfiSfi 

(D> : mk 
(xi)HK,yij0?Sfti : SEQ ID No «: 

G TAC CTG TTC GAG AGA ACG CAG CAG GAA AGA 31 



^?5-32559 
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[0 40 1 ] 



(69) 1«8¥5 - 3 2 5 5 9 

135 136 
(2) HBWffflt ID No 48: 
0) IBWfWife: 
(A) &;* : J74/177 7 5 /m 

mmai: njtk 

(O x h 7 > k : —mm 

(D) Jf^/J : 

(iDHBftlOgft; : StiQ ID No 43: 

Thr Pro Leu Gly Pro A La Ser Ser Leu Pro Gin 
1 5 10 

Ser Phe Leu Leu Lys Cys Leu Glu Gin Val Arg 
15 20 

Lys He Gin Gly Asp Gly Ala Ala Leu Gin Glu 
25 30 

Lys Leu <Val Ser Glu)^ Cys Ala Thr Tyr Lys Leu 
33 40 

Cys His Pro Glu Glu Leu Val Leu Leu Gly His 
4S 50 

Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser 
55 so 

Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys 
65 70 

Leu Ser Gin Leu His Ser Gly Leu Phe Leu Tyr 
? 5 80 05 

Gin Gly Leu Leu Gin Ala Leu Glu Gly lie Ser 
90 95 



Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin 
100 105 



(70) #§h¥5 - 3 2 5 5 9 

137 138 
Leu Asp Val Ala Asp Phe Ala Thr Thr lie Trp 

110 U5 

Gin Gin Met Clu Glu Leu Cly Met Ala Pro Ala 
120 125 

Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe 
130 135 140 

Ala Ser Ala Phe Gin Arg Arg Ala Gly Gly Val 

145 150 

Leu Val Ala Ser His Leu Gin Ser Phe Leu Glu 
155 160 

Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin 
165 170 

Pro 

[0 40 2] 

(2) Hm\tm ID No 44: 
(1) KPJOtttt : 
<A) : J.68 i 166 

(i3) mm : Mr 
(O x i v > k : - mm 
(d) mK : maK 

(xl)iSS?>J©^^ : SEQ ID No 44: 

AATTCTGGCA AATATTCTGA AATGAGCTGT TGACAATTAA TCATCGAACT 
GACCGT TTATAAGACT TTACTCGACA ACTGTTAATt AGTAGCTTCA 
AATGGTACCC GCGGATCCTC TAGAGTCGAC CTGCAGGCAT GCAAGCTTAG 
TTACCATGGG CCCCTAGGAG ATCTCAGCTG GACGTCCGTA CGTTCGAATC 

CCCGCCTAAT GAGCGGGCTT TTTTTTAT 
GGGCGGATTA CTCGCCCGAA AAAAAATAGC 



50 
46 
140 
136 

168 
166 



[040 3] 



(71) 

139 

(2> mnmn id no 4S: 

(I) PE?iJ<D«ftts 

(A) : 534 

(B) : MlS**§fl=JK<b©* * I* 

(0 xh7> k : — mm 

(D) um 4 : «tt 
(x!)IBW«>45*: SUQ ID Ho 45: 

AATTCAGT ACT CCA CTG GGT CCA GCA AGC TCT CTG CCG CAG TCT TTC CTG 50 
Thr Pro Leu Gly Fro Ala ser Ser Leu Pro Gin Ser Phe Leu 
15 10 

CTG AAG TGT CTC GAA CAG GTA CGT AAA ATT CAA GGC GAT GGT GCG GCT 98 
Leu Lys Cys Leu Glu Gin Val Arg Lys lie Gin Gly Asp Gly Ala Ala 
15 20 25 30 

CTG CAG GAA AAG CTG TGC GCA ACC TAG AAA CTG TGC CAC CCT GAG GAA 146 
Leu Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu 
35 40 45 

CTG GTG CTG CTC GGT CAC TCT CTG GGG ATC CCG TGG GCT CCA CTG AGC 194 
Leu Val Leu Leu Gly His Ser Leu Gly lie Pro Trp Ala Pro Leu Ser 
50 55 60 



#I?5-32559 
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TCT TGC CCG TCC CAA GCT TTA CAA CTG GCA GGC TGC TTC AGC CAG CTG 
Ser Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu 
65 70 75 



242 



(72) 4^^5 -32 55 9 

141 142 
CAC TCC GGT CTC TTC CTG TAC CAG GGT CTG CTC CAG GCT CTA GAA GGC 290 
His Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly 
80 85 90 



ATC TCT CCT GAA TTG GGG CCC ACC CTG GAG ACA CTG CAG CTG GAC GTT 338 
He Ser Pro Glu Leu Gly Pro Thr Uu Asp Thr Leu Gin Leu Asp Val 
95 100 105 no 

GCC GAC TTC GCT ACT ACC ATA TGG CAA CAG ATG GAG GAA CTG GGT ATG 386 
Ala Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met 
115 120 125 

GCT CCG GCA CTG CAC CCG ACT CAG GGT GCG ATG CCA GCA TTC GCC TCT 434 
Ala Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser 
130 135 140 

GCT TTC CAG CGG CGC GCA GGC GGT GTT CTG GTT GCC TCC CAT CTT CAG 482 
Ala Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin 

145 155 

AGC TTC CTC GAG GTG TCT TAC CGC GTT CTG CGT CAC CTG GCC CAG CCG 530 
Ser Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
160 165 170 174 



TAA G 534 

[0404] (2) ID No 46: 

30 (i) fie?»]<©43& : 

(A) fi£ . 534 

(o xh^> k : — mm 

(xi)IK£U<0£ffc: SI3Q H) No 48: 



(73) #^¥5 -32 55 9 

143 144 
AATTCAGT ACT CCA CTG GGT CCA GCA AGC TCT CTG CCG CAG TCT TTC CTG 50 
Thr Pro Leu Gly Pro Ala Ser Ser Leu Pro Gin Ser Phe Leu 
1 S 10 

CTG AAG TCT CTC GAA CAG GTA CGI AAA ATT CAA GGC AGC GGT GCG GCT 98 
Leu Lys Ser Leu Glu Gin Val Arg Lys lie Gin Gly Ser Gly Ala Ala 
15 20 25 30 

CTG CAG GAA AAG CTG TGC GCA ACC TAC AAA CTG TGC CAC CCT GAG GAA 146 
Leu Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu 
35 AO 45 

CTG GTG CTG CTC GGT CAC TCT CTG GGG ATC CCG TGG GCT CCA CTG AGC 194 
Leu Val Leu Leu Gly His Ser Leu Gly lie Pro Trp Ala Pro Leu Ser 
50 55 60 

TCT TGC CCG TCC CAA GCT TTA CAA CTG GCA GGC TGC TTG AGC CAG CTG 242 
Ser Qys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu 
65 70 75 

CAC TCC GGT CTG TTC CTG TAC CAG GGT CTG CTG CAG GCT CTA GAA GGC 290 
His Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly 
80 85 90 

ATC TCT CCT GAA TTG GGG CCC ACC CTG GAC ACA CTG CAG CTG GAC GTT 338 
He Ser Pro Glu Leu Gly Pro Thr Leu Asp The Leu Gin Leu Asp Val 
95 100 105 110 

GCC GAC TTC GCT ACT ACC ATA TGG CAA CAG ATG GAG GAA CTG GGT ATG 386 
Ala Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met 
115 120 125 

GCT CCG GCA CTG CAG CCG ACT CAG GGT GCG ATG CCA GCA TTC GCC TCT 434 
Ala Pro Ala Leu Gin Pro Thr Gin Cly Ala Met Pro Ala Phe Ala Ser 
130 135 140 

GCT TTC CAG CGG CGC GCA GGC GGT GTT CTG GTT GCC TCC CAT CT'C CAG 40 Z 
Ala Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin 
145 145 155 

AGC TTC CTC GAG GTG TCT TAC CGC GTT CTC CGT CAC CTG GCC CAG CCG 530 

Ser Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
160 165 170 174 



TAA G 



(74) . ; #§3^5-32 559 

145 146 

[0405] 

(2) ns.mm id ho 47: 

(1) lEJWJrt'J: : 
(A) &2 • 81 

(b> mm ■. tm 

(C) X I 5 > K : -ESS 

(D) J£K : HM* 

GAATTCAACA AAACGGTTGA CAACATCAAG TAAACACCCT ACGATGTACC 50 
ACAAGTTCAC GTAAAAAGGG TATCGACAATG 81 



[0406] 

(2) 5&Wm ID No 48: 

(0 KMOWftt ■ 

(A) ! B7+B7iS|i5 

(i3> mm. : ? ? l*** I" 

(C) ^h9>h"s -mm 

(D) )m '. mik 

TCGACATTAT ATTACTAATT AATTGGGGAC CCTAGAGGTC CCCTTTTTTA TTTTAAAAAG 60 
GTAATA TAATGATTAA TTAACCOCTG GGATCTCCAG GGGAAAAAAT AAAATTTTTC 56 

CATGCGA 67 
GTACGCTTCGA 67 

[0 40 7 ] 

(2) ID No 49 : 

(o mmomi : 

(A) lt:S : 72+72&E 
(I)) fflKH : tfttt 

(D) JfcM* : (fttt 
(xDJEFiJOfcifo : SBQ ID Ho 49 

TCGACATTAT ATTACTAATT AATTGGGGAC CCTAGAGGTC CCCTTTTTTA TTTTAAAAG 60 
GTAATA TAATGATTAA TTAAC0CCTG GGATCTCCAG GGGAAAAAAT AAAATTTTC 56 

CATCCGGATC CC 72 
GTACGCCTAG GCCAAC 72 



[040 8] 



(75) ftm¥-5 - 3 2 5 5 9 

147 148 
(2) ID No 50: 

(i) fiiJJWSti: : 

(A) : 118^ 

(B) mm : \m 

(C) X h 7 > K : -ssa 
<xl)R2?iJCD£fr : SEQ ID No50 : 

AATTCTGGCA AATATTCTGA AATGAGCTGT TGACAATTAA TCATCGAACT 50 
AGTTAACTAG TACGCAGAGC TCAATCTAGA GGGTATTAAT AATGTTCCCA 100 
TTGGAGGATG ATTAAATG lla 



[040 9] 

(2) sinmm id ho si: 

(i) S&i]<0®\t£ : 

(A) JSc? : 35 + 8Gifil3S 

00 HA: w 

(C) Xf-9>K: -ffifit 

(D) Jf^LR ; im 
(xDMJlJtO**! : SEQ ID No 51: 

AGCTCCATAT GGTACCAGAT CTCTCGAGAG TACTT 35 
GCTATA CCATGGTCTA GAGAGCTCTC ATGAAGATC 35 

[0410] 

(2) IS&mm ID No 62 J 

(1) ts&iivmik : 

(A) : 28 + l&tt& 

(O K : rfi 

(D) JfcUi : tfttt 
(xDlEMCDfcW : SEQ ID No 52 



[0 4 1 1 ] 



AGCTCAGCTG CAGCATATGG TAC 23 
GTCGAC GTCGTATAC 15 



(76) ftm¥5 - 3 2 5 5 

149 150 
(8) FEJWfffH (I) No 53: 
(I) KWfttt : 
(A) fid : 72+721S& 

(u) mm •. km 

(C) ^|-5VKi -fflgfl 
<D) )m : ®& 
WiS&&>45» s S1» ID No 53: 

TCGACATTAT ATTACTAATT AATTCGCCAC CCTACACGTC CCCTTTTITA TTTTAAAAAG 60 
QTAATA TAATOATTAA TTAACCCCTC GGATCTCCAC CGCAAAAAAT AAAATTTTTC 56 



72 
72 



[04 12] 



CATGCGCATC CC 
GTACGCCTAG OGGAAC 

(2) nmttm id no 54 : 
<i) m&mm * 

<A) &2 : 84 

(13) mm : tm 

(C) * I 5 > K : — ffi$ft 

(D) Jf£fc : |»K 

(xl)fSe?ij60^^j; : seq if) No 54; 

AAT TCA ACA AAA CGG TTG ACA ACA TGA ACT AAA CAC GGT ACG ATG 45 
TAC CAC AAC TTC ACG TAA AAA GGG TAT CGA CAA TGG TAC 84 
[0413] * * (2) 0E?lJtft$tf ID No 5ft: 

(!) im<bW& : 
(A) : 7B 

(i3> mm : 

30 (C) *h5>K: — ffijfl 

CxDlSJ-lJO^fts : SBQ 111 No 85 
CAT TGT CGA TAC CCT TTT TAC CTC AAC TTC TCC TAC ATC CTA CCG 45 

TGT TTA CTT CAT CTT GTC AAC CGT TTT GTT G 76 



[04 143 



(2> %&mW ID No 56: 
(1) : 
(A) ■■ 24 1- 24 

do mm-- mm 

(C) X I- 5 > K : —I 

(D) Jf2tt : «HX 
(xi)fE?iJS>£<fc : SIM ID No 56: 

AATTCGCATG CGGATCCATC GATC 24 
GCGTAC GCCTAGGTAC CTAGAGCC 24 



[0 1 3 ##Fd5-c^-<e>n-ci^i67bp »Tfflcr)5? * u so [02 ] nmt hg-csf s^wecr 5 ^mk^is 



(77) 



151 



CtfttJCT Z> 2 i> V * 3- FEW* . > 

[04] [Ser 17 " ] hu G-CSF&affWPESBftCDT S ^1 
[0 5 ] CSer 1 ' ■ " ] hu C-CSFS^MSCfe^T 3 

[0 6] (a) *3gSal L&O'Hindlll tt||Rff&RCF(b) * 
JfgSal IR Styl«IIMW&* £ . £ - 5 * - 2 

-<D* * U** KffifUfcm"*". 10 

[07] PTB357 (pLB004i ©$IIK7j^ 

-r. 

[08 ] ##0!J6 (b) ^€><ari>S*t. -Y^*-?* 
o> ai afeT-iffiTiJa^BSSnTt^RcoRl-SallBr^© 

[09] pLB0i5(pici 0080i4>|*-r-5) ©fWRRv f ^* 

[010] pICI 1079 ©SMRgV y -f&TTcr. 

[01 1 ] pICI 54CPCG54 £&*ftT&) ©W|7'^t 

20 

[012] pCG GKDUWrr v "f&iftt. 
[013] pICI 1107 v V mngflftitlSer 

1727 ] hu C-CSF*3-Kt-^fi{5T-I2^J^fc-r) * 

[014] pCG 300(pICI 1295 £ &*fr-r£) ©fflRgV » 

[015] 5o%d, k/5o%^ y =1 y 

M) #>6© PEGCMef 1 , Ser* 7 1,7 ] hu G-CSFCDj&tfjBSr 
[016] 50%d, l-^^^K/50%yy3U 



W5-32559 

152 

ffi) frhO&^tfJMtUfeV* .Ser 1717 ] hu G-CSF© 
fetija^^-r ; ilflJ&^Ctt^y yjUYfcCMer 1 ,Ser 
17 "] hu G^SF/cWSr^Wl/TfcO. ifflJ&BJ D 
y;jHb[Mer l .Ser 17 " ] hu G-CSFi^ ?-JUPEG 5000 

[017] 2o©^£50%d. l-7*^F/50%^y 3 

y F^a^ftii^asEMffi^Gso'H (£160124 

#M) PEG SOOOCMer 1 .Ser 4717 ] hu G-CSF© 

[018] CMet^.Ser 17 - 77 ] hu G-CSFfc*W*£WT5 
50%d, 1 - 5 £ K/50% y a y K*S^{*«$SfifcUJ 
MEMifflJjS^ (tttg0l3£jiR) SO'CMer'.Ser 1777 ] 
huG-CSFi^ ?;UFEG 5000£<Dt&£4&£^r"3"£ 50%d, 

i - 7 * =r k / 50% v y 3 y K&££tt BttftttigsiSiE 
c-csF©^»&ma^^r. 

[019] 50%d, i - ^ ? ? k/5o% ^ y 3 y fa&£ 

tt-^SfcfflMElgfflJ&^E (Hi60d3#Hg) . K (H 
Mffifc «fc 0 . «Jd?»KRir/Mtt*!S»«j*«: «t 0 ISM) 



,A1a 7 



#>6<D, PEG 5000 [Met -1 ,G1 if 5 , Ser 1 7 • 
vs 10 ] hu G-CSFCD^^tHfi^r^-r. 
[02 0] 50%d, 1-^^^ K/50%^y 3 y r"£*£ 
• a^ScaSfE^ffl^F (^SS0<l4#JfI) . L (H 
tSW26(tJW) RCfN (ttt«W6#JtR) (MiF«» 
M8:K:J:»). ffi^LSO*N«7K1±S4iSiS4cJ;OiSS) 
#>6©PEG SOOOCMet" 1 .Arcf 1 , Ser 17 " 7 7 6 s ] hu G-C 



[06] 



EcoRI 

AATTCTGGCA AATATTCTGA AATGAGCTGT TGACAATTAA TCATCGAACT 



Hpal 

AGTTAACTAG TACGCAGAGC TCAATCTAGA GGGTATTAAT AATGTTCCCA 



TTGGAGGATG ATTAATG 



(78) 



#g{§¥5 -32 5 5 9 



[SI ] 

EcoRl 

AATTCTGGCA AATATTCTGA AATGAGCTGT TGACAATTAA TCATCGAACT 50 
GACCGT TTATAAGACT TTACTCGACA ACTGTTAATT AGTAGCTTGA 46 

Hpal 

AGTTAACTAG TACGCAAGTT CACGTAAAAA GGGTATCGAC 90 
TCAATTGATC ATGCGTTCAA GTGCATTTTT CCCATAGCTG 86 

Kpnl Bamfil Xbal Sail PstI SphI 
AATGCTACCC GGGGATCCTC TAGAGTCGAC CTGCAGGCAT GCAAGCTTAG U0 
TTACCATGGG CCCCTAGGAG ATCTCAGCTG GACGTCCGTA CGTTCGAATC 136 

Clal 

CCCGCCTAAT GAGCGGGCTT TTTTTTAT 168 
GGGCGGATTA CTCGCCCGAA AAAAAATAGC 166 
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b) 



[04] 

T RAN SCR I PTION TERMINATION SEQUENCE 



Sail 

5 ' TCGACATTATATTACTAATTAATTGGGGACCCTAGAGGTCCCCTTTTTTATTTTAA 
3 ' GTAATATAATGATTAATTAACCCCTGGGATCTCCAGGGGAAAAAATAAAATT 



SphI Hindll I 
AAAGCATGCA 3' 
TTTCGTACGTTCGA 5' 



Sail 

5 ' TCGACATTATATTACTAATTAATTGGGGACCCTAGAGGTCCCCTTTTTTATTTTAA 
3 ' GTAATATAATGATTAATTAACCCCTGGGATCTCCAGGGGAAAAAATAAAATT 



S£hl BamHI Styl 
AAAGCATGCGGATCCC 3' 
TTTCGTACG CCTAGGGGAAC 5 ' 
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imi) 

EcoRl 

AATTCTGGCA AATATTCTGA AATGAGCTGT TGACAATTAA TCATCGAACT 50 
GACCGT TTATAAGACT TTACTCGACA ACTGTTAATT AGTAGCTTGA 46 

Hpal 

AGTTAACTAG TACGCAAGTT CACGTAAAAA GGGTATCGAC 90 
TCAATTGATC ATGCGTTCAA GTGCATTTTT CCCATAGCTG 86 

Kpnl BamHI Xbal Sail PstI SphI 
AATGGTACCC GGGGATCCTC TAGAGTCCAC CTGCAGGCAT GCAAGCTTAG 140 
TTACCATGGG CCCCTAGGAG ATCTCAGCTG GACGTCCGTA CGTTCGAATC 136 

Clal 

CCCGCCTAAT GAGCGGGCTT TTTTTTAT 168 
GGGCGGATTA CTCGCCCGAA AAAAAATAGC 166 
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TRANSCRIPTION TERMINATION SEQUENCE 



a) 

Sail 

5 ' TCG ACATTATATT ACT AATTAATTGGG G ACCCTAGAGGT CCCCTTTTTT ATTTTAA 
3 ' GTAATATAATGATTAATTAACCCCTGGGATCTCCAGGGGAAAAAATAAAATT 



S£hl Bindlll 
AAAGCATGCA 3' 
TTTCGTACGTTCGA 5' 



b) 

Sail 

5 ' TCGACATTATATTACTAATTAATTGGGGACCCTAGAGGTCCCCTrTTTTATTTTAA 
3 ' GTAATAT AATG ATT AATTAACCCCTGGGAT CTCCAGGG GAAAAAAT AAAATT 



SphI BamHI SV£L 
AAAGCATGCGGATCCC 3 ' 

TTTCGTACGCCTAGGGGAAC 5 ' 



[H8] 

EcoRI 

MTTCT GGCA AATATTCTGA AATGAGGTGT TGAGAATIAA TCA?<?<?aact 

Hpal 

AGTTAACTAG TACGCAGAGC TCAATCTAGA GGGTATTAAT AATGTTCCCA 
TTGGAGGATG ATTAATG 
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[010] [011] 
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ftmW-S - 3 2 5 5 9 




[015] [017] 




TIME (DAYS) TIME (DAYS) 
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[02 0 ] 




4 7 11 

TIW (DAYS* 



A 6 1 K 47/34 B 7329- AC 

47/48 B 7329- 4C 



F I 



C3i)@5fc«z£3g#-5f 

(32) M5fcB 

(33) M5fcti£5BH 

(31) @$fctt£5g## 

(32) jg$teB 

(33) ®5fcit£3gH 
(3l)&5fc*§£S8#-sf 
C32)M5feS 
(33)@ft*f£5gB 



9 0 1 8 4 1 6. 
1990*P8 ^23B 

(GB) 
9 0 1 8 4 1 7. 
1990^8 >§23B 
^*"'JX (GB) 
9 0 1 8 4 1 8. 
1990^8^230 
^+*yx (GB) 
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